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Preface

This report was prepared under contract to the Arizona State Land Department Drainage &
Engineering Section. The report summarizes factual information relating to the navigability of
the San Pedro River as of the time of statehood, from its confluence with the Gila River to the
Mexico border. Information presented in this report is intended to provide data to the Arizona
Navigable Stream Adjudication Commission (ANSAC) from which ANSAC will make a
decision regarding the navigability of the San Pedro River. This report does not make a
recommendation or conclusion regarding title navigability of the San Pedro River.

The report consists of several related parts. First, archaeological information for the San Pedro
River Valley relating to river uses is presented to set the long-term context of river conditions
and river uses. Second, historical information from the periods prior to and including statehood
are discussed with respect to river uses, modes of transportation, and river conditions. Oral
history information for the river is also presented. Third, a review of geologic influences on
stream flow and river conditions is also presented. Fourth, historical and current land use
information are described and presented in a GIS format. Fifth, historical and modern hydrologic
data are summarized to illustrate past and potential flow conditions in the river.

The original San Pedro River Stream Navigability Study was performed by CHZM HILL, Inc.
and SWCA Environmental Consultants, Inc., in cooperation with the Arizona Geological Survey
(AZGS). The study was completed under contracts #A3-0061 and #A3-0061-001 for the
Arizona State Land Department on behalf of ANSAC. Project staff included V. Ottosawa-
Chatupron, P.E., Ph.D., Arizona State Land Department, Project Manager; J. Fuller, CH2M
HILL team leader, hydrologist, and geomorphologist; R. Borkan, SWCA team leader; D. Gilpin,
SWCA, historian; M. Cederholm, SWCA, GIS specialist; P. Pearthree, AZGS team leader; G.
Huckleberry, geomorphologist. Data summarized in this study were obtained from numerous
agencies, libraries, and collections named in the appendixes of this report. Use of this document
is governed by the Arizona State Land Department and the Arizona Navigable Stream
Adjudication Commission. Revisions to the 1993 CHZM HILL report were completed in 1997
by JE Fuller/ Hydrology & Geomorphology, Inc.under contract #97-NROE0002 with the ASLD.
This report was revised again in 2004 by JE Fuller/Hydrology & Geomorphology, Inc. under
contract #LDA-04-0564.
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Executive Summary

CH2M HILL, in cooperation with SWCA Environmental Consultants and the Arizona
Geological Survey (AZGS), was retained by the Arizona State Land Department (ASLD) to
provide information to the Arizona Stream Navigability Adjudication Commission
(ANSAC). In 1997 and 2004, JE Fuller/ Hydrology & Geomorphology, Inc. was retained to
revise the CH2M HILL report following amendments made to streambed legislation in 1994
and 2000. ANSAC will use information provided in this report, in conjunction with
information presented by others, to make a decision of navigability or non-navigability for
the San Pedro River to the Arizona Legislature. This report provides information on the San
Pedro River between the Gila River confluence and the Mexico border.

The basic approach to this study was to develop a database of information to be used by
ANSAC in making a recommendation of navigability or non-navigability. Because the
State's definition of navigability includes both actual navigation and susceptibility to
navigation, the data collection effort was directed at two areas:

. Historical Uses of the River. Data describing actual uses of the river at the
time of statehood were collected to help answer the question, "Was the river
used for navigation?"

. Potential Uses of the River. Data describing river conditions at the time of
statehood were collected to help answer the question, "Could the river have
been used for navigation?"

Specific tasks for the study included agency contact, a literature search, summary of data
collected from agencies and literature, and preparation of a summary report. The objectives
of the agency contact task were to inform community officials of the studies, to obtain
information on historical and potential river uses, and to obtain access to data collected by
agency personnel on the San Pedro River. For the latter task, public officials from every
community, town, city, and county located within the study reach were contacted. The
objective of the literature search was to obtain published and unpublished documentation of
historical river uses and river conditions. Information collected from agency contacts was
supplemented by published information from public and private collections.

The literature search focused on five subject areas: (1) Archaeology, (2) History, (3)
Hydrology, (4) Hydraulics, and (5) Geomorphology. Archaeological data augment the
historical record of potential river uses at statehood by providing an extended record of river
conditions, use of river water, climatic variability, and cultural history along the rivers.
Historical data provide information on actual river uses at the time of statehood, but also
provide information on whether river conditions could have supported certain types of
navigation. SWCA historians prepared a report summarizing use of the river and adjacent
area in historic times, with special emphasis on the establishment, growth, and development
of towns, irrigation systems, commercial activities, and developments. The
hydrologic/hydraulic data are the primary source of information regarding susceptibility to
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navigation. These data include estimates of flow depths, width, velocity, and average flow
conditions at statehood, based on the historical streamflow estimates, and available modern
records for natural stream conditions at statehood, as well as for existing stream conditions.
Geomorphic data provide information relating to river stability, river conditions at statehood,
and the nature of changes to the river since the time of statehood.

Other elements of the study included collection of land use information and ethnographic
data. Land use data were compiled for the San Pedro River and were entered in a GIS
database. Land use data included existing title records from county assessors offices, state
and federal land leasing records from ASLD, the Bureau of Land Management, and the US
Forest Service. Ethnographic data, or the recollections of individuals with personal
knowledge of historical conditions, supplements formal historical and archaeological records.
Interviews were conducted with long-time residents, professional historians, avocational
historians, and professional land managers who were knowledgeable about the river.

The data collected was organized into six main subject areas: archaeology, history,
ethnography, geology, hydrology, and land use. The archaeological record of the San Pedro
River suggests that prehistoric river uses included water supply, flood irrigation, and
exploitation of the diverse environment found along the river. Environmentally and
archaeologically, the river may be divided into two segments: the lower San Pedro River
which extends from the Gila River confluence to the town of Benson; and the upper San
Pedro River which extends from Benson to the headwaters. Prehistoric settlement patterns
and lifeways reflect the different micro-environments and proximity to differing cultural
cores in these two reaches. Human occupation began about 9500 B.C., where early
occupants used the perennial river as a water source, as well as for the biotic diversity that it
enhanced. Agricultural practices primarily consisted of dry farming on the floodplain terraces
and floodwater farming in the floodplain. River-irrigated farming was supplemented by dry
farming techniques and hunting/gathering. Some evidence of prehistoric irrigation has been
found along the lower San Pedro in the Sonoran desert region of the river, though evidence of
prehistoric canals is scant. Prehistoric settlements were small compared to the complex
culture which existed concurrently on the Lower Salt River below the Verde River
confluence, and on the Gila River below Safford.

The modern history of the San Pedro River is as well documented as that of any stream in
Arizona. Classic studies of arroyo processes documented in studies such as Hastings and
Turner's (1965) The Changing Mile, compiled historic data for the San Pedro River. These
studies indicate that prior to about 1890, the San Pedro River was an irregularly flowing
strearn, marshy in places, free-flowing in other places, entrenched or subsurface in still other
places. Moreover, the flow of the stream varied throughout the year. Published and archival
accounts of the history of the San Pedro River suggest that the river was used for irrigation
agriculture and milling of ore mined in the nearby mountain foothills.

Historically, the San Pedro River valley was a significant transportation route through
southern Arizona because of the river's reliable water source. However, travel was along the
river rather than on it. The search of archival and historical documentation on the San Pedro
River found no published accounts of boating on the San Pedro River. In fact, although
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Cooke in 1846, and Powell in 1849 made no attempt to boat the San Pedro River, both
expeditions built boats later in their travels to float the Gila River. Other historic accounts
suggest that early explorers, travelers, and settlers did not consider the stream to be boatable.
An undocumented account of a ferry operated near Pomerene, is the only evidence for
boating on the San Pedro River found during this study.

By 1890, the San Pedro River was a highly variable stream, both seasonally and along its
length. In some areas, it was primarily a marsh with no discernible bed. In other areas it was
a flowing stream several feet wide and as much as one foot deep, but a few miles away,
surface water might not be present at all. In a few places, the stream flowed through arroyo
cuts as much as 10 feet deep. Historical accounts of the river also indicate that some reaches
changed from wet to dry over the course of the season. Some time around 1890, arroyo
cutting significantly changed the character of the San Pedro River. Both the upper and lower
reaches of the San Pedro River experienced channel entrenchment and widening during the
last half of the 19th century and the first haif of the 20th century. By 1912, most of the San
Pedro River had already experienced entrenchment. In the upper San Pedro Valley, the river
generally consisted of a small braided stream with a baseflow of less than 10 cfs flowing
between vertical banks 130 to 260 feet wide. In the lower San Pedro Valley, the river also
had a small braided channel that flowed between vertical banks, but intermittent reaches were
common below Redington, and the channel banks were commonly wider than 330 feet.

Analysis of the hydrology of the San Pedro River reveals that portions of the river between
Hereford and St. David are currently perennial, and probably were perennial as of statehood
as well. The rest of the river is presently intermittent or ephemeral, except for a number of
short reaches near areas of shallow bedrock. Some of these currently intermittent reaches
may have experienced perennial, or longer duration intermittent flow at statehood, but
groundwater withdrawal and slightly drier climatic conditions have reduced average flow
rates. Hydraulic ratings of average flow rates indicate that average and median flow depths
for the entire study reach are generally less than one foot. This estimates is supported by
historical and modern observations of flow conditions in the river. Flow rates which would
result in greater flow depths generally occur during floods or brief periods of higher flow.

No documented historical accounts of boating on the San Pedro River were uncovered,
although anecdotal evidence of a ferry operated on the San Pedro River at Pomerene at some
time prior to statehood was discovered, but not confirmed. Historical accounts of early
explorers of Arizona who traveled the San Pedro River, did so on foot or by horseback and
wagon. In some cases, these travelers built boats upon reaching the Gila River after walking
or riding along the San Pedro River. In recent history, most of the San Pedro River has been
canoed, kayaked, or rafted during summer high flows. Some of these boating trips are very
opportunistic, where boaters drive to a launching point on likely rain days, and "put in" the
water if rainy weather conditions favor runoff. The San Pedro River is not generally
considered a recreational or commercial boating stteam.

Currently, private land owners hold title to most of the land along the San Pedro River. The

Bureau of Land Management and the State of Arizona are the second largest land owners.
Other important title holders include the San Carlos Indian Community and the Nature
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Conservancy. Land uses along the San Pedro River include grazing, agriculture (orchards and
miscellaneous crops), residential, and mining. Most of the river is undeveloped.
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Chapter 1
Introduction

CH2M HILL, in cooperation with SWCA Environmental Consultants and the Arizona
Geological Survey (AZGS), was retained by the Arizona State Land Department (ASLD) to
provide information to the Arizona Stream Navigability Adjudication Commission {ANSAC).
ANSAC will use information provided by the CH2M HILL team to make a determination
whether the San Pedro River should be classified as navigable or non-navigable.

In this chapter, the following topics are presented for the San Pedro River:

Project Background
Definition of Navigability
Limit of Study
Methodology

Summary of Results

The following chapters provide information on the results of investigations of the archaeology,
history, geology, hydrology, and land use of the San Pedro River. Due to the technical nature of
portions of these studies, a glossary of technical terms is provided at the back of this report.

Project Background

During recent years the State, and a number of private and public entities, have asserted claims of
ownership on certain streambeds in Arizona. These claims are based on whether or not the streams
were navigable as of the time of statchood.l Under the "Equal Footing Doctrine,” the states
received sovereign title to the beds of navigable streams upon statehood. Inthe past, Arizona failed
to act on its claims of streambed ownership, and other parties have asserted title to certain
streambed lands. In assuming ownership of lands located in or near these strearnbeds, many of the
current record title holders have constructed projects and made improvements to the land, paid
property taxes, and have altered the stream ecosystems and riparian habitat.

On July 7, 1992, the Governor signed House Bill 2594 (H.B. 2594; A.R.S. 37-1101 to -1156)
which established a systematic administrative procedure for gathering information and determining
the extent of the State's ownership of streambeds. The main purpose of the Bill was to settle land
titles by confirming State or private ownership, and to confirm State ownership in lands located in
the beds of navigable streams. HB 2594 also created the Arizona Navigable Stream Adjudication
Commission (ANSAC), a five-member board appointed by the Governor. ANSAC was directed to
establish administrative procedures, prioritize Arizona streams to be analyzed, hold public hearings,
and adjudicate navigability. The Bill also directed the ASLD to assist ANSAC in its investigatory

' Arizona obtained statehood on February 14, 1912.
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role, and act as technical support staff for ANSAC. The original San Pedro River navigability
report was prepared on behalf of ASLD under the provisions of HB 2594.

In 1994, after ANSAC had made an initial classification that the Lower Salt River had
characteristics of possible navigability as of the time of statehood, and had scheduled public
hearings to receive evidence of navigability or non-navigability, the Arizona Legislature passed HB
2589. HB 2589 (ARS 37:1101-1156) revised and defined the criteria to be used to determine
whether a stream was navigable or non-navigable, established an ombudsman office to represent
the interests of private property owners, amended the powers of ANSAC to an advisory role, and
made decisions of navigability subject to judicial review and action by the Arizona Legislature.
The 1997 revision of the CH2M HILL San Pedro River report was prepared to reflect changes in
the definition of navigability made under HB 2589.

In 1999, after the Arizona Legislature ratified ANSAC’s recommendations that the Salt River and
other Arizona rivers be found non-navigable, lawsuits were filed challenging the constitutionality of
certain provisions in HB 2589. In response to the subsequent Arizona Court of Appeals decision,
the Arizona Legislature enacted SB 1275, which removed the unconstitutional presumptions of
non-navigability and limitations on information to be considered by ANSAC, and restored the
applicable burden of proof in line with the so-called “federal test” of navigability. The 2004
revision of the original CH2M HILL San Pedro River report was prepared to reflect changes in the
navigability statutes made under SB 1275.

Definition of Navigability

S.B. 1275 established a definition of navigability for use in the Arizona streambed program. The
data collection effort for this study attempts to provide information that would enable ANSAC to
determine if a given watercourse meets the criteria of the State's definition. The State's definition
is:

'Navigable' or 'navigable watercourse' means a watercourse, or portion of a reach of a
watercourse, that was in existence on February 14, 1912, and that was used or was
susceptible to being used, in its ordinary and natural condition, as a highway for
commerce, over which trade and travel were or could have been conducted in the
customary modes of trade and travel on water. '

A.R.S. 37-1128 further states that ANSAC shall review all available evidence and render a -
determination as to whether the particular watercourse was navigable as of February 14, 1912. If
the preponderance of the evidence establishes that the watercourse was navigable, the commission
shall issue its determination confirming that the watercourse was navigable. If the preponderance of
the evidence fails to establish that the watercourse was navigable, the commission shall issue its
determination confirming that the watercourse was non-navigable.
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Limit of Study

The report presents evidence of past and existing river conditions and uses for the San Pedro
River from the confluence with the Gila River to the Mexican border (Figure 1-1). This report
provides factual information for the study area collected from existing data sources. Where
necessary ot relevant, information from outside the study limits was considered as a supplement
to the existing data base. No new analyses or technical evaluations were completed as part of
this study. Furthermore, no interpretation of the data collect was made with respect to the title
navigability of the San Pedro River. A recommendation regarding title navigability is not
presented in this report, nor was it part of the scope of services for the investigation.

This report summarizes information on the San Pedro River. The scope of services for this study
included five main tasks:

Agency Contact

Literature Search
Data Summaries
Land Use

Final Report

¢ & & &+ @

The objective of agency contact and the literature search was to obtain already existing
information pertaining to stream navigability. These tasks included contact with various federal,
state, local government and private agencies, and review of literature in public and private
collections. Information obtained during the first two tasks was then reviewed and summarized
to provide information on stream conditions and activities as of the time of statchood. A
database of public and private land use information was collected for use by ASLD and ANSAC
int later phases of the adjudication process.
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Methodology

The basic approach to the stream navigability studies was to develop a database of information to
be used by ANSAC in making navigability determinations. Because the State's definition of
navigability includes both actual navigation and susceptibility to navigation, the data collection
effort was directed at two areas:

. Historical Uses of the River. Data describing actual uses of the river at the time
of statehood were collected to help answer the question "Was the river used for
navigation?" Specific tasks included agency contact, literature search, and
ethnography.

. Potential Uses of the River. Data describing river conditions at the time of
statehood were collected to help answer the question "Could the river have been
used for navigation?" Specific tasks included agency contact, literature search,
hydrology, hydraulics, and geomorphology.

Specific activities for each of the major tasks in the stream navigability studies are summarized
below. The objective of these activities was to establish whether rivers were used for navigation,
or whether sufficient data exist to indicate that navigation could have occurred.

Agency Contact

The objectives of the agency contact task were to inform community officials of the studies, to
obtain information on historical and potential river uses, and to obtain access to data collected by
agency personnel on the four rivers. For this task, public officials from communities, towns,
cities, and counties located along the San Pedro River were contacted. Contact consisted of an
initial letter describing the stream navigability study, its potential impacts on the community, and
requesting information to be used in the study. Each community official was then contacted by
telephone to answer questions about the study and to provide a second opportunity to provide
information for the study. In addition, officials from most local, state, and federal agencies with
Jjurisdiction or interest in the river study areas were contacted by letter and telephone. Finally, a
public meeting was held in Sierra Vista to describe the purpose of the State's streambed program
and to provide a forum for collection of data from the general public.

Historians, librarians and archivists from public and private museums, libraries, and other
collections were also contacted. Letters requesting summaries of information pertaining to
historical stream uses or conditions were sent to each institution, with follow-up telephone
contact. Other contacts included letter and telephone requests for information to clubs,
professional organizations, special interest groups, and environmental groups. Finally, attorneys
involved with previous litigation or investigations of stream navigability in Arizona were
contacted to obtain information. In most cases, contacts led to other persons thought to have
information pertinent to the study. Several hundred persons were contacted as part of this task

(Appendix A).
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Literature Search

The objective of the literature search was to obtain published and unpublished documentation of
historical river uses and river conditions. Information collected from agency contact was
supplemented by published information from public and private collections. The literature
search was focused on the following main categories:

Archaeology
History
Hydrology
Hydraulics
Geomorphology

Historical literature searches were conducted to obtain information on the historical uses of the
rivers and adjacent lands. Library research identified books, scholarly journals, magazine and
newspaper articles, and unpublished materials that provide information on the history of the use
of the rivers. City directories, Sanborne fire insurance maps, and General Land Office (GLO)
maps were also consulted to identify businesses located near the rivers. Literature searches in
archaeology provided data on prehistoric and historic setilement patterns along the river,
including evidence on paleoenvironment and irrigation agriculture. This research included
published books and articles and "gray literature” or technical reports. Hydrologic, hydraulic,
and geomorphic studies relating to historic navigability of the San Pedro River were also
collected from city, county, state, and federal agencies. Published journal articles, books, and
reports available from public library collections were also consulted.

Data Summaries

Data collected from the agency contact and literature search tasks were organized and
synthesized by these subject areas: archaeology, history, oral history (ethnography), hydrology,
hydraulics, geomorphology, and land use.

Archaeology

Archaeological data augment the historical record of potential river uses at statehood by
providing an extended record of river conditions, use of river water, climatic variability, and
cultural history along the rivers. SWCA archaeologists reviewed literature and other information
collected during the literature search and agency contact tasks. An overview summarizing
previous archaeological work in the area, paleoenvironment, the culture history, settlement
patterns, and evidence relevant to navigability of the river was prepared, and is presented in
Chapter 2.
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History

Historical data provide information on actual river uses at the time of statehood, and also provide
information on whether river conditions could have supported navigation. SWCA historians
prepared a report summarizing use of the river and adjacent areas in historic times, with special
emphasis on the establishment, growth, and development of towns, irrigation systems,
commercial activities, and developments. In addition, bibliographical essays were prepared,
listing those institutions that have collections relating to the history of navigability and river use,
and describing the relevant collections of these institutions. Historical information on the San
Pedro River is summarized in Chapter 3 and Appendixes B, C, H and L.

Oral History

Ethnographic data, or the recollections of individuals with personal knowledge of historical
conditions, supplement formal historical and archaeological records. SWCA ethnographers
conducted interviews with long-time residents, professional historians, avocational historians,
and professional land managers who were knowledgeable about the San Pedro River. Names of
potential interviewees were obtained from historical societies, public agencies, and private
organizations contacted during the agency contact task. A total of 25 interviews were conducted
for the San Pedro River, and are summarized in Chapter 4 and Appendix D.

Hydrology/Hydraulics

Hydrologic/hydraulic information is a key source of information regarding susceptibility of the
San Pedro River to navigation. These data include estimates of flow depths, width, velocity, and
average flow conditions at statehood, based on the available records. CH2M HILL evaluated
information collected during agency contact and literature search tasks. Literature, stream gauge
records, topographic maps, aerial photographs, and other data were used to develop an estimate
of natural stream flow conditions at statehood, as well as for existing stream conditions. Depth,
velocity, and top width rating curves for existing and for (near) statehood channel conditions
were developed from historical gauging records. Estimates of 2-, 5-, 10-, 50-, 100-year, and
average annual flow rates were obtained from gauge data. Flow duration curves and average
monthly flow rates were also summarized. Finally, technical memorandums were prepared
which discuss the role of climate change on stream flow (Chapter 7, Appendix E), irrigation
(Chapter 7), modern boating activities (Chapter 8, Appendix F), and recreational navigation
criteria (Chapter 8, Appendix F) on stream navigability.

Geomorphology

Geomorphic data provide information on river stability, river conditions at statehood, and the
nature of river changes since statehood. A summary of the geology and geomorphology of the
San Pedro River was prepared. These summaries were based on literature and other information
collected during agency contact and the literature search. The objectives of these summaries
were to estimate channel positions at the time of statehood, assess the possibility of and
mechanism for historical channel movement from its current position, provide evidence of
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geologic control of flow rates, and to estimate the location of the ordinary high water mark, A
summary of geologic information is presented in Chapter 5.

Land Use

Land use data were compiled for the San Pedro River and entered in a GIS database. Land use
data included existing title owner records from county assessors offices, and state and federal
land leasing records from ASLD, the Bureau of Land Management, and the US Forest Service.
Existing improvements, commercial activities, and present use of lands were identified from land
use mapping and reports, aerial photographs, and in some cases, by field visits. Other data
collected for the San Pedro River, such as ordinary high water mark limits, floodplain limits, and
hydrologic data were also entered into the GIS. The GIS/Land Use task results are summarized
in Chapter 6 and Appendix G. No revision of the land use database was made for the 1997 or
2004 revisions of the original CH2M HILL report.

Conclusion

The following chapters of this report describe historical uses of the San Pedro River as well as
the types of activities to which the San Pedro River was susceptible as of the time of statehood.
First, the archaeological record will be examined to provide a long-term history of river use, and
to determine whether more recent river uses are unique to modern history (Chapter 2). Second,
historical data will be presented which summarize the pattern of development on and near the
river, document historical boating activities on the river, and provide historical descriptions of
the river conditions around the period of statehood (Chapter 3). Third, historical documentation
will be supplemented by ethnographic data which summarize some of the available oral history
of the river (Chapter 4). Fourth, geclogic impacts on river conditions, including geomorphic
river changes and ground water-surface water interactions will be summarized (Chapter 5).
Fifth, land use and ownership information will be presented (Chapter 6). Sixth, a summary of
the San Pedro River hydrology will be presented which document typical flow conditions during
the period before and as of statehood (Chapter 7). Seventh, information on federal boating
criteria and boating records for the San Pedro River will be summarized (Chapter 8). Finally,
appendixes which provide additional data on topics related to the San Pedro River study are
attached.
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Chapter 2
Archaeology of the San Pedro Valley

Introduction

The San Pedro River Valley is divided environmentally and archaeologically into two segments: the
lower San Pedro River, from the mouth of the river near Winkelman to approximately the town of
Benson; and the upper San Pedro River, from the Benson area to the headwaters of the river. This
division 1s due to the difference in biotic life zones, the Sonoran and Chihuahuan desert zones, and
prehistoric settlement that resulted from lifeways based on different environments and varying
proximity to multiple cultural cores, such as Hohokam, Salado, and San Simon Mogollon.

A discussion of past archaeological projects in the San Pedro River Valley is presented below to
describe the nature and amount of work that has been accomplished. This is followed by a brief
summary of prehistoric culture history of the Valley, prehistoric use of the river, and environmental
reconstructions of the river valley for the prehistoric time period.

Archaeological Projects

Archaeological exploration of the San Pedro River region (Figure 2-1) began in 1880 when
Bandelier, under the auspices of the Archeological Institute of America, conducted a reconnaissance
of much of the Southwest (Table 2-1). Although he did not inspect the area east of the San Pedro
River Valley, doubting that it would hold important traces of prehistoric occupation, he did survey
the San Pedro River Valley, because it contained perennial water, an enticement to prehistoric
settlement. During his survey, he described the ruins of Tres Alamos and Babocomari (Bandelier
1892). Frank Russell, collecting for the Bureau of American Ethnology, spent some time in the area
as well, He did not publish his observations (Sauer and Brand 1930:417), although he did briefly
describe some ruins along the river in his account of the Pima (Russell 1908, cited in Bronitsky and
Merritt 1986:41). Two large, important surveys were conducted in the late 1920's; one was sponsored
by Gila Pueblo and reported by Gladwin and Gladwin (1935), and the other one was conducted by
Sauer and Brand {1930) of the University of Californta at Berkeley. The Gila Pueblo survey covered
much of southeastern Arizona and the lower San Pedro River, in particular, as far south as Benson,
and was focused on determining the eastern extent of Hohokam influence in the Southwest. The
Sauver and Brand survey concentrated on recording sites and collecting representative artifacts,
especially decorated ceramics, from areas peripheral to culture cores.

The earliest site descriptions were provided in the 1930's by Trischka (1933) and Fulton (1934) on
Texas Canyon. The Amerind Foundation sponsored excavations at major sites such as Tres Alamos

SP_CH2.D0C 2-1 January 5, 2004



Winkelman g

3y Reeve Ruin
Pepparsauce Wu;h}\.-

Poor Canyon Schtter

Lensink 1976
J. &-Redington
Lone Hill
g N\ Soes Wash Ruin
< Sauer & Brand 1930

Ny
|

N p%

3""‘“3 & Texas Canyon
Seymour
1988, 198 Whalen 1979
- Madsen & Baymen 1989 ~. /0 ’ _
Phillips, Slaughter & Bierer 1993 5
Mse. airbank %.-__77
Babocomari Village —, _oof ]

ol

Altschul & Jones 1990 ~

Fort Huachuea L]

Kayser 1968

sreford

Lehner
\ ) ) ) —e , _{Nuo
Republic of Mexico

Figure 2-1: San Pedro River Archaeological Site Map

SP_CH2.DOC 2-2 January 5, 2004



$00T ' Arenuef €z J0U'THY dS
JUf} SARensIulupy
pL6] andea) 9¢ JusmaFeUBlY PUE] JO URAINE UBKIaYUIM Karmng JuswsduurjA pue] Jo neamnyg ‘§M
9061 JOSAEY ozl {UGIS3I¥Ly Jeau) sajil aJenbs [ Tanlng FOLAITS 184 [BUWOUEN
0661 SOUOf pue INUISY PR TednYdENH HO.) S919E ()09'R Aaains opdeg siaauisug Jo sdioy Aty
£66] Jem01g
pus ‘oyEners ‘sdypyg 1 (WSY *37:¢:dd Zv) uoneaeoxy UCHEABIXY Sjed HElg BIOZHY
{ed
6861 UsWAeg pue Usspely £l 2EIS SWAAE,) JoUYdHEY) $a12e (¢ Ajereunxoliddy KLanmg Sjed A|g BUOZUY
AJ3100E JEIU0ISTH
Ppue [es1Bo[0aelory BUOZLY I'JU] ‘S3RI0STY YelIepy
. s)Ied S1e1S BUOZLTY ‘UOZITY JO AISIAAIU[] ‘AD0BAIISUOY)
£661 ‘6861 ‘8861 MmowAsg +0§ UOSUIE pue Jueqile ] Uaamiag Adamg amyep ‘setuadol] cory ory Suowafeuely pue Jo Teamey
{32a1y 0Ipad wes
$L61 TLinalyg L $S019€ J583 SUTEIUNOJ] BUI[EIE]) BIUES) SHINT 8¢ Leamg “au] ‘aaneixdoos) sLnalg oM L,
(e ANISIDAIUCY
6L61 USEYM €67 Kjremaoe soquw arenbs 249 ) saiw arenbs 98| 90UBSSIBUTOIAI IYENSAS 211G SeXA] 1SAMIINOS JO JINNLWOT) YOTeassy pazinesiO
1061 US[EYM 06 So[It SJenbs Q0| ToAING BUOZU Y JO A1sIaAllp]
0,61 proiquady i (ens [IIH oUC]) UOneAEaNy UOTTABIXH UANOUNT[}
0RGT UIuRI, 1 {Iny uoAue)) puodag) UONBABIXY UONBARIXY UONELOUSIRL], JO JUSILIRAI(] BUOZUY
1761 313 i 1211835 UOAURD) 1004 TUIpI0a3y pue uoRaao)y AUBQWO,) S61) [RIEN 0ved |5 ]
9L61 Juisu] 4 & A3amg Auediio) ser) JenieN osed 13
[L61 Yoeulmer] + (ysem sonesradda ) uoneaesxy uoneARIXY WAUMRA() ARMUTAIH 31§ BE0ZUY
6561
Ao|sEp puE ‘sajieg “Amep 1 (touya) uouRARIXg uoeARIXY UMASTIA] 09835 BUOZITY
€61 AmeH 1 (02BN ) UODBAEIXY UO[EARIXH SUSZHI) AeAlid
RSE1 08341(] i (UINY 2493 ) UOREARYXT UONBABIXY] UOLEPUNG] PUIATY
[S61 053d1] { {3ae[1,\ UeW000qeH) UOHRARIYE UGReARIXH UCHEPUNO] PUaLLy
LE61 IIINT, i {SOWE]Y 591]) UCHBABIXY UOEABIXE UOLEPUNG,] PULSY
0E6 1 puelg pue 13neg ‘. +hel|ep DIpad ueg UONDA[j07) PUE AJAINS As]eRiog EIWOIIE, ) JO ANSIOAN )
7681 JoLjapuey G ") ISOMIN0S {[EIURTUIPRE) S0UESSIETIU00Y EOLIIWY JO 23MLEL] [BIS0[0E N
SN
aouaIAPY 0 ...uw,_ﬁ JUIXT €AY afeag Jo adL] 10su0dg

“I3AIY 01p3J UES 31} SUO[Y $I2[0L] [EITO|03LILY

-7 4B L
\

g

R



(Tuthill 1947), Babocomari Village (DiPeso 1951), and Reeve Ruin (DiPeso 1958) in efforts to learn
more about the Dragoon (Tuthill 1950) and Babocomari cultures, and to establish spatial and
temporal boundaries for San Pedro Valley prehistory and history (Bronitsky and Merritt 1986:48).
More site-specific information did not become available until the 1970's when contract archaeology,
based on federal and state legislation, took an active role in mitigating impacts of urban expansion
and improvements to transportation and communication facilities. Of note were the Peppersauce
Wash Project (Hammack 1971), that documented small site occupation along the lower San Pedro
River, and other Arizona Highway Salvage projects conducted by the Arizona State Museum, such
as the 1969-1970 excavations at Second Canyon Ruin (Franklin 1980; Hammack 1970).
Archaeological treatment at a pumping station proposed for the West Coast/Mid-Continent Natural
Gas Pipeline Project documented a Cochise Culture lithic procurement site, Poor Canyon Scatter,
near Redington, Arizona (Ferg 1977; Lensink 1976); systematic investigation of the site contributed
to our knowledge of the nature and function of Cochise sites. In 1968 a large survey (51 square
miles) was conducted within the proposed Charleston Lake area on the upper San Pedro River,
locating 126 sites (Kayser 1968).

Paleo-Indian research began in the early 1950's. In 1952, the remains of a mammoth and associated
Clovis projectile points were excavated under the direction of Haury (1953) northwest of Naco. In
1959, Haury, Sayles, and Wasley reported the results of excavations at the Lehner site, southwest of
Hereford, Arizona. Hearths, Clovis points, and other tools were found in association with the
remains of nine mammoths and other extinct mammals. The site was dated by radiocarbon method
and geological evidence to approximately 11,500 BP (9550 B.C.). These, as well as other Paleo-
Indian sites (Murray Springs and Escapule), cluster on tributary arroyos of the San Pedro River near
the international border (Bronitsky and Merritt 1986:54). Mammoth required a climate moister than
presently exists in the area and became extinct in the Southwest during the Datil Drought which
occurred approximately between 12,500 and 10,800 years ago (10,550-8850 B.C.) (Sayles 1983:35).

Investigations into Archaic period sites began relatively late along the San Pedro River {Agenbroad
1966, 1970, 1978). The temporal sequence and characterization of each stage was fostered by work
initiated by Gila Pueblo (Sayles 1983:1). Archaic period settlement patterns along the upper San
Pedro River took great strides when Whalen (1971, 1979) conducted surveys of large areas on either
side of the river. Between 1966 and 1969 he surveyed a 100 square mile area on the west side of the
valley between the Whetstone Mountains and the river. Ninety sites were located, only four of which
postdated the Archaic period. Later, a systematic sample survey was conducted on the east side of the
valley between the river and the Dragoon Mountains (Whalen 1979) that covered 162 square miles,
or 9% of a 180-square-mile area. The survey documented 293 prehistoric sites dating from 3000 B.C.
to A.D. 1450.

Overviews of San Pedro River culture history and discussions regarding prehistoric site distributions
derived from these earlier studies. The characterization of Salado manifestations in the lower San
Pedro River Valley was presented by Franklin and Masse (1976), with strong arguments for the
migration of Salado populations from the north, rather than indigenous development from earlier
Hohokam occupants. Masse (1980) presented an overview of the lower San Pedro River and
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compared cultural developments in that area to developments in the northern Papagueria to the west
of the river. Masse also used the opportunity to present new data from field school investigations of
the Big Ditch Site, near the confluence of the Aravaipa Creek and the San Pedro River. A more in-
depth overview was produced by Bronitsky and Merritt (1986) for the Bureau of Land Management
(also see Teague 1974). It was in the form of a Class 1 type cultural resource inventory that included
a literature and records search to compile information of known cultural resources of southeast
Arizona, including both government and private lands. The study unit embraced a much larger area
than the San Pedro Valley and was conducted to assist in the management of cultural resources in
that area.

Much of the recent work along the San Pedro River has occurred due to land development and
planning. In the late 1980's a portion of the San Pedro Riparian National Area was surveyed.
Although the focus of this survey was to locate protohistoric Sobaipuri sites (A.D. 1450-1695), other
sites were identified. Altogether more than 50 sites were recorded (Seymour 1988, 1989). An
intensive survey was conducted at Kartchner Caverns State Park (Madsen and Baymen 1989) near
the town of Benson due to plans for park development. Approximately 3000 acres were covered and
13 sites were found, 11 of which were prehistoric. Treatment of one site in the park by SWCA, Inc.
(Phillips, Slaughter, and Bierer 1993) documented activities at a large Archaic site, AZ
EE:3:28"(ASM). In 1990, a sample survey was conducted at Fort Huachuca (Altschul and Jones
1990) that contributed to understanding prehistoric settlement in that area.

Culture History

The San Pedro Valley has a long prehistory of human occupation starting with the Paleo-Indian
period. Clovis cultural materials found along the San Pedro River date to the 11,500-11,000 B.P.
(9,550-9,050 B.C.) time range and are associated with streams of marshy pond deposits (Bronitsky
and Merritt 1986). Clovis sites along the river include Naco (Haury 1953), Lehner (Haury, Sayles,
and Wasley 1959), Murray Springs (Hemmings 1970), and Escapule (Hemmings and Haynes 1969).
Mammoth remains and other fauna are present at these sites and are associated with diagnostic
Clovis projectile points, large bifacially flaked and fluted points, and other flaked stone tools and
debris. Sites represent kill sites, as well as other activities, such as meat processing and tool
production. Paleo-Indian subsistence is usually described as dependent on the hunting of late’
Pleistocene megafauna such as mammoth. An alternative view (Judge n.d., cited in Bronitsky and
Merritt 1986:98) is that the Clovis people were bison hunters, as well as scavengers of mammoth,
with a diversified subsistence strategy that included a variety of plants and smaller animals.

Archaic period populations practiced seasonal exploitation of a wide range of wild resources and
were adapted to an increasingly arid environment, generally similar to the present climate of the San
Pedro Valley. The earliest evidence for Archaic period occupation, represented by the Cochise
Culture of southeastern Arizona, along the San Pedro River is the Chiricahua stage (9,000-1,500
B.C.), which had more of an emphasis on hunting than the San Pedro phase (1,500-200 B.C.), which
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had a plant gathering emphasis. Whalen (1979) describes Cochise sites as either base camps or work
camps. Base camps were loci for daily household tasks and the centers for band activities. Work
camps were transient stations for activities such as plant gathering, hunting, and the procurement of
resources (Whalen 1979:8). Most Archaic sites are scatters of lithic materials, both flaked and
ground stone, sometimes with associated hearths. During the late San Pedro phase, shallow house
features, as well as large storage pits, appear, indicating a shift to sedentism. Archaic sites are found
most often on the river terraces (Whalen 1971, 1979). Few sites have been found on the floodplain
due to ailuviation and erosion. Sites typical of this time period are the Lone Hill site (Agenbroad
1966, 1970, 1978), Benson:8:3(GP) (Sayles 1945:1), and Benson:5:10(GP), the San Pedro stage type
site.

Following the Archaic period, the San Pedro Valley was occupied by a poorly understood mix of
Hohokam and San Simon Mogollon cultures (Bronitsky and Merritt 1986), with a localized variant
known as the "Dragoon Culture" (Fulton and Tuthill 1940). A boundary between Hohokam and
Mogollon influences can be drawn near the town of Benson, with a large overlap, particularly
between Benson and Redington (Franklin 1978); this boundary happens to be the interface of the
Chihuahuan and Senoran biotic zones. The "Hohokam lifestyle was largely based on an adaptation to
the Sonoran Biotic province" (Bronitsky and Merritt 1986:115), and the lower San Pedro River is
represented by this meshing of archaeological and environmental patterns.

Lower San Pedro River

Early ceramic occupation in the lower San Pedro Valley began around A.D. 500-600 (Masse
1980:206) and is represented by Redington Village, the Sosa Wash Ruin, both known only from
surface manifestations, and the Big Ditch Site (Masse 1980), partially excavated by a field school
from Central Arizona College. These early villages were located near the mouths of major tributaries
that drain into the river. Not only did the location allow exploitation of resources of two different
riparian systems, but they also provided easy access to the resources in the higher elevations
surrounding the river valley (Masse 1980:210). Data from the Big Ditch Site indicate that although a
wide variety of wild plants was utilized, corn was probably the staple food. Masse (1980:210)
believes that irrigation systems were used but that they were restricted to the floodplain due to the
steepness of the river terraces. A pit house excavated at the Big Ditch Site was typical of a Hohokam
house-in-a-pit construction; it measured approximately 15 X 23 ft, had encircling floor grooves, and
Gila Basin ceramics predominated.

The period A.D. 850-1000 was a time of expansion in the lower San Pedro River, evident by the
establishment of new sites and the intensification of occupation at previously settled villages; the Big
Ditch Site had 25-30 houses occupied at the same time. Ball courts appeared at the large villages,
and settlements were dispersed in a rancheria pattern. Small habitation sites, such as Second Canyon
and those along Peppersauce Wash, appeared between the older villages, and occupants were mostly
dependent on dry farming for subsistence; features such as rock piles, check dams, contour terraces,
and gridded gardens were found at these new locations. Approximately four to five houses were
occupied at the same time for limited durations, possibly seasonally (Masse 1980: 217). Pit houses
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along Peppersauce Wash ranged in floor area from 153 to 380 ft* (Hammack 1971:7-9). Few new
large villages were established at this time.

By A.D. 1200, there was a marked population decline along the lower San Pedro River and many
sites were abandoned. By A.D. 1250, a new influence, the Salado Culture, was felt in this area and
was accompanied by an increase in occupation and a change in architectural style, pottery, and other
cultural traits. Hohokam traits that were retained originated from the Tucson Basin rather than from
the Gila and Salt basins. The Salado Culture is defined as a late branch of the Mogollon that is
centered below the Mogollon Rim to the north (Gladwin and Gladwin 1935). It was influential in the
lower San Pedro Valley from approximately A.D. 1250-1400. The Salado Culture has been
interpreted either as an indigenous Hohokam development (Schroeder 1953) or as an immigration of
people (DePeso 1958; Franklin and Masse 1976). Villages ranged in size from 1-2 rooms to over 100
rooms, based on surface remains (Franklin and Masse 1976:50-51), and appear to have been
continuous in distribution along the river, from its mouth to around the town of Benson. Sites
include Reeve Ruin (DiPeso 1958), Davis Site (Gerald 1975), and Second Canyon Ruin (Franklin
1980). Second Canyon Ruin, typical of this period, contained 21 contiguous, boulder-reinforced
adobe rooms that were grouped around large plazas with an encircling compound wall (Franklin
1980:13, 43). House size varied, with houses that contained the most artifacts averaging 266 £t in
floor area (Franklin 1980:16). At Reeve Ruin, average room size was 128 fi, with a range of 53-203
ft?, the smaller rooms serving as storage areas; ramadas (n=3) were an average of 217 i in area
(DiPeso 1958:41-77).

Upper San Pedro River

The upper San Pedro Valley is dominated by the grass-scrub of the Chihuahuan Desert, which is less
environmentally diverse than the Sonoran Desert, the environment preferred by the Hohokam and
Saladoan cultures. A local culture variant, known as the Dragoon Culture, expanded into the upper
San Pedro River area from the east, where a similar environment existed. Dragoon series pottery had
design elements reminiscent of Hohokam styles, although other characteristics were distinctively
Mogollon. Hohokam design elements increased in frequency through time. In fact, Hohokam
influence is readily seen in Dragoon material culture, such as clay figurines, stone, bone, and shell
assemblages. A unique trait of the Dragoon Culture was the elaboration of pit ovens, which were
used to process plant foods such as agave. Pit ovens were olla- or bell-shaped in profile and had a
variety of bottom treatments, such as plain or patterned with numerous hole or trench arrangements.
Sites that are part of the Dragoon complex include Gleeson, in the Sulpher Springs Valley, Tres
Alamos (Tuthill 1947), Texas Canyon (Fulton 1934), and Pearce:7:1(GP) (Trischka 1933).
Formative period settlement in this area consists of sites with a small number of pit houses that are
located near the mouth of a canyon or on terraces and ridges above the river (Altschul 1992:5); this
carly period is represented by the Gleeson and Tres Alamos sites. At Tres Alamos, two types of pit
houses, Hohokam and Mogollon, were noted. Mogollon pit houses were shallow and square with
plastered walls and stepped or ramp entryways. The Hohokam pit houses were shallower, nearly
rectangular with straight or bulbous entries, and contained post holes for two roof supports along the
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long axis. House area averaged 209 fi?, with a range of 111-512 f*. Stone-outlined enclosures
occurred around two of the pit house clusters; the function of the enclosures is unknown.

Between A.D. 1225 and 1300, there was a decrease in population, suggested by a paucity of sites in
the area, and a cessation of indigenous ceramic styles, such as the Dragoon and San Simon series
{(Bronitsky and Merritt 1986:192-193). Sites that date after A.D. 1200 are located mostly on arable
land between the mountains and the river (Altschul 1992:7) and are represented by Tres Alamos,
Babocomari (DiPeso 1951), and Boquillas Ruin (DiPeso 1953), near Fairbank. Settlement occurs in
adobe-walled compounds with houses clustering around a central plaza. At Tres Alamos, two
compounds were composed of 12 rooms each. The average room size was 195 or 209 ft%, with a wide
range (5-340 ftY) of room sizes (Tuthill 1947:20), due to differences in room function. Unique
structural features found at this and the Texas Canyon sites have been interpreted as granaries. They
were circular structures that ranged between approximately 5 and 8 feet in diameter. The walls were
adobe, and the platforms were adobe-cemented rocks.

Although most sites were abandoned by A.D. 1400, the Babocomari Village contained a loose
clustering of small houses, with adobe step or covered entryways that have been dated to A.D. 1450-
1692 (Bronitsky and Merritt 1986:197). Only low frequencies of Gila and Tonto polychrome of the
trade wares were present. There is debate that the site represents Salado occupation (DiPeso 1951;
Bronitsky and Merritt 1986), although it is clear that site occupants participated in a different
economic network than contemporaneous populations to the north. Due to the presence of European-
introduced walnuts at the site, DiPeso (1951:6) believes that Babocomari was occupied at European
contact.

Prehistoric Use of the San Pedro River

The river valley served as the primary focus of habitation during the prehistory of the area. Earliest
occupation utilized the river as a water source as well as for the biotic diversity that it enhanced.
Ceramic period archaeological site locations at the intersections of canyon washes and the river
provide evidence that these were deemed optimal for the exploitation of a wide variety of resources.
At these locations, early villagers could exploit two different riparian systems and have easy access
to resources found in the upper regions flanking the valley (Masse 1980:208). Other optimal site
locations were found on terraces overlooking the river valley, making use of dry farming land and
floodwater farming in the valley below (DiPeso 1958:2; Sauer and Brand 1930:425; Whalen 1979:1).
Dry farming features found above the river include linear borders, rock alignments, contoured
terraces, gridded gardens, and rock cairns. Floodwater farming in the valley is implied due to
evidence of the San Pedro River as a perennial live stream, abundant habitations along its course,
and by large cleared areas on floodplains of small tributary drainages (Breternitz 1978:18).

Some evidence of prehistoric irrigation has been found along the lower San Pedro River (Hammack
1971:5; Masse 1980) and more has been implied by what appears to be agricultural intensification
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during Salado occupation (Franklin 1980:223). Granaries were built, evidently necessary for the
storage of large harvests. At the Big Ditch Site, analysis of macrobotanical samples indicated that
corn was probably the major food staple, although a wide variety of wild plants also was exploited.
Masse (1980:210) believes that irrigation systems along the San Pedro River were restricted to the
floodplain because the terraces were too steep, 33-164 feet above the level of the river, to extend
canals onto the terraces. Evidence of prehistoric canals is scant, probably due to floodplain erosion
and alluviation and to historic use of the river (Tuthill 1947:12).

Environmental Reconstruction

Environmental information for the San Pedro Valley is more prevalent for the pre-ceramic petied of
prehistory than for the later ceramic period occupation. Geoarchaeological investigations have been
carried out at Paleo-Indian sites along the river (Haynes 1981, 1982) and at Archaic period sites east
of the river valley (Eddy and Cooley 1983; Sayles 1983; Waters 1986). Pollen data from Willcox
Playa to the east indicate that there was much greater effective moisture around 22,000 BP (20,050
B.C.) than at present (Hevley and Martin 1961). Between 11,500-7000 BP (9550-5050 B.C.), there
was a long-term fluctuating trend toward decreased effective moisture throughout the Southwest,
with a moist episode between 11,500-11,000 BP (9550-9050 B.C.) (Irwin-Williams 1979:31} that
probably expanded the grasslands, allowing the development of the Clovis horizon (Bronitsky and
Merritt 1986:29). The alluvial stratigraphy at the Murray Springs and Lehner sites shows numerous
depositional episodes (Table 2-2) prior to 7000 BP, after which there are periods of arroyo cutting
and filling until approximately 100 BP (Haynes 1981).

The present environment in the San Pedro Valley is thought to be similar in most respects to that of
the late Archaic and ceramic periods. The river itself, however, has changed. Only until historic
times was there extensive erosion, with the river channel cutting severely into the valley floor (Sauer
and Brand 1930:425). Historic records indicate that in the 1870's and 1880's the river was still a
perennial stream and did not have the present deep-cut channel (Tuthill 1947:12). Pollen records are
scarce for the time period after 1000 BP (A.D. 950), limiting information on fluctuating climatic
cycles (Mehringer 1967); however, it has been suggested that trends noted in the Anasazi cultural
region in the Four Comers area also affected southeastern Arizona. According to Franklin
(1978:378-379), drought in the late 1200's may have struck southeastern Arizona, resulting in the
sharp decrease in population, with conditions improving by A.D. 1300, permitting resettlement.

Conclusion

The San Pedro Valley has a long, well documented prehistory of human occupation starting with the
Paleo-Indian period, dating back to approximately 9550 B.C. Early occupants used the perennial
river as a water source, as well as for the biotic diversity that it enhanced. Agricultural practices

SP_CHZ.DOC 2-9 January 5, 2004



primarily consisted of dry farming on the floodplain terraces and floodwater farming in low lying
areas. River-irrigated farming was supplemented by dry farming techniques and hunting/gathering.
Dry farming features found above the river include linear borders, rock alignments, contour terraces,
gridded gardens, and rock cairns. Floodwater farming in the valley is implied due to evidence of the
San Pedro River as a perennial stream, abundant habitations along its course, and by large cleared
areas along the floodplains of small tributary drainages. Some evidence of prehistoric irrigation has
been found along the lower San Pedro in the Sonoran desert region of the river. However, evidence
of prehistoric canals is scant, probably due to floodplain erosion and alluviation, and to historic use
of the river valley.

No evidence of prehistoric boating on the San Pedro River, or of river conditions that would support
navigation, was identified during the archaeological investigation and literature search.
Archaeological evidence suggests that river flows were lower than for other Arizona rivers that
supported irrigation-based agricultural societies, although the flows on portions of the San Pedro
River may have been as reliable.
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Table 2-2 Correlation of Environmental Palynological Data

CHRONOLOGY PALYNOLOGY! ALLUVIAL SEQUENCE?
increasing
effoctive moisture
Lehner
Murray Spgs. 3 cycles of arroyo
cutting & filling
Lehner
Murray Spgs
Arroyo cutting & filling
Lehner
Tuls Spgs. Eolian deposition
Double Adobe
Tule Spgs.
Stream deposition
Lehnor
Tule Spgs. ' Cienega deposition
Panamint
Lehner
10,0007 n Stream deposition
11,000 "
Marl deposition

'From Irwin-Williams 1979, after Mehringer 1967. From Waters 1986, after Haynes 1981,
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Chapter 3
History of the San Pedro River

Introduction

Historical documentation of the San Pedro Valley begins in the Spanish Period, perhaps as early as
Fray Marcos de Niza's journey through the region in 1539 or the Coronado Expedition's entry into
the area the following year. The valley was intensively occupied throughout much of the historic
period, except when inter- and intra-tribal warfare and Apache raids depopulated it. The first historic
accounts of the San Pedro River describing locations that can be definitely identified date to the late
1600's, resulted from Spanish attempts to missionize the Sobaipuri (upland Pima) Indians. Apache
raids forced the Sobaipuris to abandon the valley by the 1760's. The Spanish made one unsuccessful
attempt to establish a presidio in the valley. Mexican land grants were issued in the 1830's. The
valley was crossed by one of the principal transcontinental routes established during the Mexican
War (1846-1848) and was subsequently used by the forty-niners and then formally surveyed as a
transportation corridor by the United States military after the Gadsden Purchase (1854). After the
Civil War, ranchers and miners settled in the valley, and a network of roads and railroads was
constructed. Table 3-1 provides a chronology of significant historical events along the San Pedro
River, and Figure 3-1 illustrates the locations of significant places mentioned in the text.

Because of the long occupation in the San Pedro Valley and because the valley was an important
transportation corridor, the history of the San Pedro River is as well documented as that of any
stream in Arizona. Hastings and Turner's (1965) classic, The Changing Mile, compiled historic and
scientific data on the San Pedro River and other southern Arizona streams to reconstruct the changes
that occurred historically in the vegetation and hydrology of southern Arizona. More recently,
Hereford and Betancourt (1993) have taken the same general approach as Hastings and Turner, but
have dealt in more detail with the San Pedro River. These studies indicate that prior to about 1890,
the San Pedro River was an irregularly flowing stream, marshy in places, free-flowing in other
places, entrenched or subsurface in still other places. Moreover, the flow of the stream varied
throughout the year. Published and archival accounts of the history of the San Pedro River suggest
that the river was used for irrigation agriculture and milling of ore. The San Pedro River valley was
a significant transportation route because the river was a reliable water source, but travel was along
the river rather than in it. The current search of archival and historical documentation on the San
Pedro River found no published accounts of boating on the San Pedro River. At least two early
travelers (Cooke in 1846 and Powell in 1849) who made no attempt to boat the San Pedro River
successfully boated the Gila River later during the same expedition. The only evidence for boating
on the San Pedro River found during this study was the oral account of how Dora Ohnesorgen's
grandfather had a toll ferry on the San Pedro River below Pomerene (Ohnesorgen, 1993).
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Table 3-1. San Pedro River Chronology
111500-1600's |Known as the "oldest river trail"—used by the early Spanish (Powell 1930:5).

1540 Called the Rio Nexpa by the 1540 Coronado Expedition (Granger 1984:471). Francisco Vazquez de
Coronado marched his army up the San Pedro Valley as his avenue of exploration into the U.S. Southwest
(Walker and Bufkin 1986:13; Hoffman 1982:40).

1542 Coronado returned to Mexico by the same route (Walker and Bufkin 1986:13).

1691-1702 |Father Eusebio Kino, Jesuit missionary, traveled in the area bounded by the San Pedro and Gila Rivers
{Walker and Bufkin 1986:13).

1692 Lieutenant Alférez Juan Mateo Ramirez traveled down the San Pedro to Benson in search of horses stolen
from a Sonoran Mission (Walker and Bufkin 1986:13). Fr. Eusebio Kino in September clearly records the
name as Rio de San Joseph de Terrenate (Granger 1984:471).

1696 Kino "extended his ministry into the San Pedro Valley” Sobaipuris (upland Pimas) living there (Officer
1987:32).

1697 Fr. Kino traveled along the river (Adams 1930:71; Walker and Bufkin 1986:13; Hastings & Turner 1965:26).
He found Indians living there who practiced irrigation (Hastings & Turner 1965:26).

1732 Father Ignacio Keller with Captain Juan Bautista de Anza "visited six mission visitas (missions without
resident priests) which serviced 1,800 people along the San Pedro” (Hadley et al. 1991:39).

1737 Father Keller—German Jesuit missionary--followed San Pedro to the Gila--no mention of how (Wagoner
1975:99). At this time found that the Apaches had forced out most of the Sobaipuris (Hadley et al. 1991:39).

1762 Interim Governor Joseph Tienda de Cuervo transferred Sopaipuri Indians to Santa Cruz (Officer 1987:40).

1763 Sobaipuri Indians lived along banks, the river was called Sobahipuris (sic) (Granger 1984:471).

1763 Sobaipuris moved to Tucson; Apaches (numbering approximately 1000) moved into San Pedro Valley (Officer
1987:39-40).

1775 Captain Juan Bautista de Anza visits Chichilticale (Yaqui for Red House}, a prehistoric ruin with standing
walls of adobe and masonry, first visited by Coronado (Hadley et al. 1991:37-38, citing Haury 1984:14-13).

1775-1780 [Santa Cruz de Terrenate, a presidio, was located on the west side of the San Pedro, north of the present town of]
Fairbank (Officer 1987:8; Williams 1986)

pre-1800's  |"The creek seeped through a rank growth of marsh grass and can hardly be said to have a course." (Hastings &
Turner 1965:36)

1800's During the Spanish and Mexican Periods, "Tucson settlers planted and harvested crops on the San Pedro River
at Tres Alamos" on the east side of the river north of present-day Benson. "Because of the Apache menace,
they were escorted to and from their fields by presidial soldiers" (Officer 1987:15). In the 1800's, "peaceful
Apaches, protected by fifteen or more soldiers” from the Tucson presidio, farmed the San Pedro floodplain at
Tres Alamos, and supplied the Tucson presidio with farm products (Officer 1987:89).

1808 Spanish grazing stock in San Pedro Valley (Officer 1987:88).

1821 Mexican independence.

1824-5 James Ohio Pattie and company trap beaver on the river (Davis 1982; Wagoner 1975:99).

1827 San Tgnacio del Baboc6mari land grant, from modern-day Elgin to the San Pedro, awarded (Officer 1987;109).

San Rafael de Valles land grant applied for. Awarded 1828 (Officer 1987:109). Elias Gonzdlez family
petitioned for Jand grant on the San Pedro. Awarded 1833 (Officer 1987:108-110).

1827-8 James Ohio Pattie and company trap beaver on the river (Davis 1982; Wagoner 1975:99).
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Table 3-1. San Pedro River Chronology

1828 San Rafael de Valles grant paid for (Officer 1987:109).

1830 Lieutenant Antonio Comaduran left Tucson presidio, traveled to Tres Alamos (north of present-day Benson)
on the San Pedro, then proceeded toward the Sierra de Santa Teresa to Cajon de Agua Caliente (Hooker Hot
Springs) and then to the Aravaipa Valley (Hadley et al. 1991:41, citing Dobyns 1981:16-26).

1830's People from Tucson farming Tres Alamos, guarded by troops from Tucson presidio (Officer 1987:148).

1831 Tres Alamos land grant (Officer 1987:109-110).

1332 San Rafael del Valle—-sold to Rafael Elias Gonzales for $240 as a stock farm (McClintock 1916:531).

1833 San Juan de la Boquillas y Nogales land grant awarded to Elias Gonzalez family (Officer 1987:108-110).

1836 Pinaleno and Aravaipa bands of the Western Apache agree to settle at the junction of the Aravaipa and the San
Pedro (Hadley et al. 1991:41).

1846 Mormon Battalion described their camp in the San Pedro River Valley "in a marshy bottom with plenty of
grass and water" and the stream as a "beautiful little river." (Tyler 1881, cited in Jackson 1987:21). Lt. Col.
Philip St. George Cooke called the river by the name Jose Pedro River (Granger 1984:471). "The San Pedro
River...was described in 1846 as a river “an active man could jump across." (Mann 1963:4).

18467 Captain Philip St. George Cooke marched his battalion up the river to the present site of Benson (Walker and
Bufkin 1986:18). '

1346-48 San Pedro Valley traversed by the Army of the West under General Keamny, and the Mormon Battalion
traverses it on its way from Santa Fe, New Mexico to San Diego, California (Clarke 1961 and Golder 1928
cited in Hoffinan 1982:40).

18438 Treaty of Guadelupe Hidalgo.

1849 Cooke's Road went along the river (Walker and Bufkin 1986:40).

1853 Boguillas grant (17,355 acres)-title given to Ignacio Elfas Gonzales and Nepomuceno Felix for sale price of
$240. Was confirmed to the possession of George Hearst and Janet G. Howard (McClintock 1916:531).

1854 Gadsden Purchase (from the Gila River to the present international border).

1854-55 San Pedro Valley traversed by Major William Emory during his survey of the international U.5.-Mexico
border established by the Gadsden Purchase of 1853 (Emory 1848 cited in Hoffman 1982:40).

1855-1865  |Farms along the river were targets for the Apaches (McClintock 1916:182).

1857 Major W.H. Emory describes the San Pedro River not having a great amount of water, and backed by a series
of Targe pools by beaver dams and full of fishes (Emory 1857 cited in Jackson 1987:22).

1857 James B. Leach and N.H. Hutton surveyed wagon road from El Paso to Fort Yuma. (Hutton 1859:88, as cited
by Hadley et al. 1991:57).

1857 "Captain" James H. Tevis and Mose Carson hunting and trapping on Aravaipa, Gila, and San Pedro. Trapped
beaver on the San Pedro near the junction of the Aravaipa (Hadley et al. 1991:57).

1857-9 Leach’s Wagon Road--Followed the river north aimost to the Gila River junction (Walker and Bufkin
1986:40).

1857 Benson established as a stage stop at the San Pedro River crossing of the Overland and Butterfield Trail. Later
the town became a railroad center to serve the mining areas that developed in the San Pedro River Valley
(Arizona Office of Economic Planning and Development [AOEPD] 1977:3). [The date is incorrect; the
Butterfield Trail dates from 1858 to 1861.
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Table 3-1. San Pedro River Chronology

1858-1861 |Butterfield Stage Route in operation.

1859 Fort Arivaypa [sic] established at the junction of the Aravaipa and San Pedro (Hadley et al. 1991:45).

1860 Fort Arivaypa renamed Fort Breckenridge and then abandoned (Hadley et al. 1991:43).

re-1861] San Pedro Mine discovered and located about 1/2 mile from east side of river (Adams 1930:140).

1862 Military post re-established at junction of Arivaipa and San Pedro and named Fort Stanford (Hadley et al.
1991:45).

1863 Silver-lead ore discovered in Copper Creek in Galiuro Mountains above the San Pedro River (Hadley et al.
1991:114).

1865 Fort Stanford renamed Camp Grant (Hadley et al. 1991:45, citing Granger 1985:295).

1867 William A. Bell surveyed route for Kansas Pacific Railroad (Bell 1869, as cited by Hadley et al. 1991 :58).

1868 Imigation in use on the river (Farish 1915:207).

1870 "the valley of the San Pedro 'had a shallow grassy bed and banks covered with luxuriant vegetation." (Mann
1963:4).

1871 Camp Grant named reservation for Aravaipa and Pinaleno bands of the Western Apache (Hadley et al.
1991:47).

1872 Reservation status for Camp Grant ended (Hadley et al, 1991:47).

1873 Location of Camp Grant moved from junction of Aravaipa and San Pedro to west side of Pinaleno Mountains
near present-day Bonita, Arizona (Hadley et al. 1991:43). Indians removed to San Carlos Reservation (Hadley
et al. 1991:47).

18734 Wet vears (Hadley et al. 1991:144-145).

1874 San Rafael del Valle--claimed under mortgage by Camou Brothers of Sonora who eventually gained title
(McClintock 1916:531).

1875 Reddington settled by brothers Henry and Lem Redfield (Barnes 1988:358).

1877 copper mine established at Bisbee (Bames 1988:48).

1878 mine established at Tombstone (Barnes 1988:446).

1879 Charleston Post Office established (Barnes 1988:88).

1880 Charleston established--mill town for reduction for Tombstone Milling & Mining Company--"wild river camp”
(Granger 1985:33).

1881 Mammoth Mine established (Barmes 1988:262).

1881 San Manuel Mine began production. Prior to this the Mammoth and Mohawk mines were chicf producers in
the area (San Manuel Copper Corporation [SMCC] 1955:1). Neptune Mining Co. of Bisbee built a smelter at
Hereford (Myrick 1975:179).

1881 St. David Post Office established at Mormon settlement on spur line of EP&SW Railroad (Barnes 1988:374).

1881-2 New Mexico & Arizona Railroad built between Benson and Fairbank. The haul from Bisbee to Fairbank was
accomplished by teams of 18 and 20 horses and mules (Myrick 1975:1 79). Atchinson, Topeka & Santa Fe
Railroad built the New Mexico & Arizona Railroad from Benson to Nogales (Walker and Bufkin 1986:47).

1882 Fairbank established on EP&SW Railroad (Barnes 1988:150).
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Table 3-1. San Pedro River Chronology
lca. 1884 River description: The San Pedro rises near the lone between Arizopa and Sonora, and runs in a general
northerly course a distance of over one hundred miles, and enters the Gila River at the foot of Gila Cafion, in
Pinal County. It has a number of small tributaries, among them Arivaypai, which enters near its mouth, after
passing through Grass Valley for five miles. On the western side is a tributary called Babacomari, rising in the
Huachuca Mountains (Wallace W, Elliot & Co. 1884:90).
1884 "It is a sluggish, narrow stream, but carrying sufficient water to irrigate the rich bottom-lands through which it
flows.” (Hamilton 1884:48). Cited river as being "capable of irrigating vast stretches of land" (Hamilton
1884:361).
1885-1903 _ |Drought years (Hadley et al. 1991:144-145).
1886 Flooding (Hastings & Tumer 1965:42).
1887 More flooding (Hastings & Turner 1965:42).
1888 More flooding (Hastings & Turner 1965:42).
1889 More flooding (Hastings & Turner 1965:42).
1889 Lewis Springs established on EP&SW Railroad (Barnes 1988:246).
1890 More flooding (Hastings & Turner 1965:42).
1890 "Where the San Pedro River of southeastern Arizona formerly wound its sluggish course northward through a
‘ marshy, largely unchanneled valley, in August, 1890, it began carving a steep-walled trench through which it
thereafter emptied rapidly and torrentially into the Gila. Where it formerly ran more or less consistently
throughout the year, after 1890 its flow became intermittent, leaving the new channel dry over much of its
length for most of the time." (Hastings & Turner 19635:3)
1891 Stamp mill for Mammoth Mine built at Mammoth (Granger 1985:298).
1894 Arizona Southeastern Railroad Company--"Near Fairbank the track was washed for 100 feet, and 11 miles
down the line a 45-foot bridge and 1-1/2 miles of track were knocked out. Mail from Bishee was carried on
horseback during the week the railroad was being repaired.” (Myrick 1975:191)
l9/26/1894 |Arizona Southeastern Railroad track between Benson and Fairbank completed (Myrick 1975:192).
1899 Naco Post Office established on railroad to mines at Nacozori, Mexico (Barmes 1988:294).
1900 Three railroads serve the San Pedro River Valley area, and Benson is known as The Hub City (AOEPD
1977:3).
1904-5 Wet years (Hadley et al. 1991:144-145).
1905 Arizona Eastern Railroad line completed from Phoenix to junction of Gila and San Pedro at Winkelman
(Hadley et al, 1991:112).
1915 Pomerene Post Office established (Barnes 1988:342).
1916 Cascabel Post Office established (Bames 1988:80).
1917-21 Drought (Hadley et al. 1991:144-145).
1920's The Arizona Southeastern Railroad along the river was in use at least through the 1920's (Myrick 1975).
1933-4 Drought (Hadley et al. 1991:144-145).
1945 San Manuel Copper Corporation incorporated (SMCC 1955:1).
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Historical Overview/Chronology

Historic Indian Use of the San Pedro Valley

When the Spanish first explored and colonized the San Pedro Valley, it was occupied by the
Sobaipuris, a band of upland Pimas. The Sobaipuris of the San Pedro Valley, whose population was
estimated at between 1,800 (Keller's estimate [Hammond 1929:227, as cited by Hadley et al.
1991:39]) and 2,000 (Kino's estimate [Bolton 1948, as cited by Hastings and Turner 1965:26]), lived
in villages of as many as 500 people residing in 130 houses (Kino's estimate, Bolton 1948, as cited
by Hadley et al. 1991:38-39). The Sobaipuris were farmers who practiced irrigation agriculture. In
the 1760's, the Sobaipuris came under increasing attack by the Apaches, and in 1763 were removed
from the San Pedro River to the Santa Cruz River. Thereafter, the Apaches occupied the San Pedro
River Valley. Even though the Apaches did practice horticulture and approximately 1,000 of them
were estimated to be living in the San Pedro Valley (Officer 1987:39-40), the subsistence pattern of
the Apaches was based more heavily on raiding and warfare while that of the Sobaipuris had been
based more on agriculture. The warfare that occurred throughout the Apache occupation of the
valley prevented the Apaches from establishing permanent villages.

Spanish Exploration

The first historic account of southern Arizona was that of Fray Marcos de Niza who was led to Zuni
by Esteban, who had accompanied Cabeza de Vaca. Esteban was killed by the people of Zuni, and
Fray Marcos never entered any of the Zuni Pueblos, but his report prompted the Coronado
Expedition, which Fray Marcos accompanied (Bandelier 1890:79-103, as cited by Winship 1896:14-
15. See also Bandelier 1890-92; 1892). Sauer (1937) doubts that Fray Marcos got any further north
than northern Sonora. The route of the Coronado expedition through southermn Arizona has been
variously reconstructed (Bolton 1916, 1949, 1990; Day 1964; Di Peso 1951; Hodge 1933; Hodge and
Lewis 1907; Riley 1985; Sauer 1932, 1937; Schroeder 1955, 1956; Udall 1984, 1987; Winship
1896), but a recent study by the National Park Service (NPS 1991) indicates a great deal of
uncertainty about Coronado's route through the region. The location of Coronado's route through
southern Arizona is largely dependent on the location of a pueblo ruin he called Chichilticale. The
location of this ruin has been debated by archaeologists and historians (cf. Haury 1984; Riley 1983),
and no consensus has been reached.

Spanish Colonization

Father Fusebio Kino arrived in Pimeria Alta in 1687, and in 1691 was invited by the Pimas to
establish missions in what is now southern Arizona. By the time of his death in 1711, Kino had
founded a chain of missions throughout Pimeria Alta. In conjunction with these missions, military
presidios were established. Spanish missionaries introduced herds of cattle to the Pimas and by
1694, "100,000 cattle ranged the grasslands around the headwaters of the San Pedro River and
Bavispe Rivers"” (Bolton 1948: map, as cited by Hastings and Turner 1965:31). The missionary
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Figure 3-2: San Pedro River During the Spanish Period
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of Father Eusebio Kino are discussed in many books and articles (Bolton 1936, 1960; Burrus 1965,
1971; Kessell 1966a; Smith, Kessell, and Fox 1966) that contain information on the San Pedro

Valley in the Spanish Period. Figure 3-2 shows the locations of Spanish-Period sites mentioned in
the text.

In 1691, Captain Ramirez and ten soldiers went to the Sobaipuri village of San Salvador de
Baicatcan on the middle San Pedro River, near present-day Redington, to punish the Sobaipuris for
stealing a horse (Di Peso 1953:25). In 1692, Kino went to Baicactan (Di Peso 1953:25-26). DiPeso
(1953:25-26, 273) believes that Baicactan was abandoned shortly after Kino's 1692 visit and that the
Sobaipuris moved to Quiburt, which became the largest of their ranchertas for the next several years.

In 1694, Lieutenant Antonio Soliz led an expedition to the San Pedro River to retaliate against the
Sobabpuris for stealing horses (Di Peso 1953:26). In 1696, Kino visited San Pablo de Quiburi,
which was then the primary rancheria of the Sobaipuris. The following year, 1697, Kino visited San
Pablo de Quiburi twice. Baicatcu was at this time abandoned. On Kino's second visit to Quiburi in
1697, he was accompanied by Captain Juan Mateo Manje, who wrote one of the most complete
descriptions of the Sobaipuris' settlements along the San Pedro River (Di Peso 1953:27). Manje
described the settlements along the San Pedro River as follows (Bolton 1948, as summarized by
Hastings and Tumer 1965:26):

Manje’s party found about 2,000 Indians living in twelve villages scattered along the valley between
Babocomari and Aravaipa Creeks. The approximate site of the fields of the southernmost of the
rancherias, Santa Cruz de Gaybanipitea, appears in Figure 3-2. In 1697 the village contained about
one hundred people, who practiced irrigation and tended a herd of cattle that Kino had given them
carlier (Bolton 1948: I, 165). Below Santa Cruz about three miles lay Quiburi, the largest of the
rancherias, populated by about five hundred Indians. For some fifty miles thereafter the valley
contained villages recently abandoned because of an internal war among the Sopaipuris. Below
these, within a stretch of thirty-five miles, Kino found ten occupied rancherias. All of them practiced
irrigation and raised corn, beans, cotton, and squash (Hastings and Turner 1965:26).

In 1698, both Santa Cruz de Gaybanipitea and San Pablo de Quiburi were attacked by the Apaches
and were abandoned (Di Peso 1953:30-32). The Sobaipuris rebuilt Quiburi in 1704 or 1705,
renaming it Santa Ana del Quiburi (D1 Peso 1953). In 1732, Captain Juan Bautista de Anza and a
German Jesuit missionary, Father Ignacio Xavier Keller, followed the San Pedro River to the Gila
River, inspecting the six mission visitas (including Quiburi) that served an estimated 1,800
Sobaipuris in the valley (Di Peso 1953:38; Hammond 1929:227, as cited by Hadley et al. 1991:39).
When Keller visited the area five years later, though, the Sobaipuris had largely abandoned it
because of Apache attacks. When Keller tried to inspect the region again in 1743, the Apachean
threat forced him to turn back (Officer 1987:35). By 1763, the Sobaipuris had completely abandoned
the San Pedro River Valley, moving to Santa Maria de Suamca and San Xavier del Bac (Di Peso
1953).
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In 1772, the Spanish attempted to move the Presidio of Santa Cruz de Terrenate to the old site of San
Pablo-and Santa Ana del Quiburi (Di Peso 1953:42, 276). This event was significant because it
represented an attempt by the Spanish to colonize the San Pedro Valley rather than merely to
missionize the Indians living there. The attempt was unsuccessful, and the presidio was never
completed. From the winter of 1775-6 to 1780, the Spanish maintained a presidio at Santa Cruz de
Terrenate on the west side of the San Pedro River north of what is now the town of Fairbank. In

1789, Santa Cruz de Terranate was moved to its present location in Sonora, Mexico (Di Peso
1953:276).

Mexican Colonization

According to Officer, throughout the Spanish and Mexican periods, "Tucson settlers planted and
harvested crops on the San Pedro River at Tres Alamos" on the east side of the river north of present-
day Benson. "Because of the Apache menace, they were escorted to and from their fields by presidial
soldiers" (Officer 1987:15). In the 1800's, "peaceful Apaches, protected by fifteen or more soldiers”
from the Tucson presidio, farmed the San Pedro River floodplain at Tres Alamos, and supplied the
Tucson presidio with farm products {Officer 1987:89).

During the Mexican period, land grants were established in the San Pedro Valley. In 1827, the San
Ignacio del Babocomari land grant, from modern-day Elgin to the San Pedro River, was awarded
(Officer 1987;109). That same year, application was made for the San Rafael de Valles land grant,
and the Elias Gonzélez family petitioned for a land grant on the San Pedro River. The San Rafael de
Valles grant was actually awarded in 1828 (Officer 1987:109). In 1831, the Tres Alamos land grant
was awarded (Officer 1987:109-110). In 1832, the San Rafael del Valle grant was sold to Rafael
Elias Gonzales for $240 as a stock farm (McClintock 1916:531). In 1833, the San Juan de la
Boquillas y Nogales land grant was awarded to the Elias Gonzalez family (Officer 1987:108-110).

Throughout the Mexican period, Apache raids remained the greatest obstacle to colonization of the
San Pedro Valley. In 1830, Lieutenant Antonio Comaduran left Tucson presidio, traveled to Tres
Alamos (north of present-day Benson) on the San Pedro River, then proceeded toward the Sierra de
Santa Teresa to Cajon de Agua Caliente (Hooker Hot Springs) and then to the Aravaipa Valley
(Hadley et al. 1991:41, citing Dobyns 1981:16-26). In 1836, Pinaleno and Aravaipa bands of the
Western Apache agreed to settle at the junction of the Aravaipa and the San Pedro River (Hadley et
al. 1991:41). From 1846 through 1859, however, United States military expeditions and parties of
forty-niners reported that the valley was filled with the ruins of abandoned ranches and large herds of
wild cattle.

Exploration by United States Citizens
The first reports on the San Pedro Valley by citizens of the United States were made by trapper

James Ohio Pattie, who made three expeditions along the Gila River from 1824 to 1828. The first of
Pattie's expeditions into what is now Arizona occurred between December of 1824 and April of 1825
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and followed the Gila River down to the San Pedro River, which Pattie called the Beaver River, then
a short ways up the Beaver River, trapping all the way. Between January and April of 1826, Pattie
traveled down the Gila River and up the Salt River (which he called the Black River). Between
October of 1827 and February of 1828, Pattie again traveled down the Gila River to the Beaver (San
Pedro) River (Davis 1982).

During the Mexican War, three expeditions traveled through southern Arizona. The first was
Stephen Watts Kearny's, which (upon the advice of Kit Carson) left its wagons behind and followed
the Rio Grande to below present-day Elephant Butte Reservoir, then went west over the mountains to
the headwaters of the Gila River, and followed the Gila River to its mouth. Kearny was
accompanied by William Hensley Emory of the Corps of Topographical Engineers who prepared a
map and description of the route (Emory 1848). In late 1846, Philip St. George Cooke brought
Kearny's wagons over a more southerly route along the present international border and followed the
San Pedro River for about 50 miles before turning west to Tucson (Cooke 1848, 1938, 1964). From
September of 1848 to January of 1849, after the signing of the Treaty of Guadalupe Hidalgo, Major
Lawrence P. Graham led the Second Dragoons from Chihuahua to California staying south of the
present international boundary until he reached the Altar Valley and leaving a trail of dead livestock,
abandoned wagons, and other debris that would be followed by later travelers.

The San Pedro Valley lay on one of the principal routes for the forty-niners on their way to the gold
fields of Catlifornia, and numerous accounts of the forty-niners have been published (Aldrich 1950,
Chamberlain 1945; Cox 1925; Durivage 1937; Eccleston 1950; Evans 1945; Harris 1960; Hunter
n.d.; Pancoast 1930; Powell 1931).

From 1850 to 1853, John R. Bartlett of the United States Army Corps of Topographical Engineers
attempted to survey the boundary between the United States and Mexico, as this boundary was
described in the Treaty of Guadalupe Hidalgo. The description in the Treaty of Guadalupe Hidalgo
was based on inaccurate maps and misunderstandings about the regional geography. Therefore, the
Gadsden Purchase was negotiated and was based primarily on latitude and longitude and not on
topographic or geographical features. The new boundary was surveyed in 1854 and 1855 by William
Hemsley Emory. Bartlett prepared a two-volume report that was essentially a travel book (Bartlett
1854); Emory produced a two-volume report (Emory 1857) that was as much a geographical treatise
as a description of the survey.

The Butterfield Stage Route, which crossed the San Pedro River at the present location of Benson,
was in operation from 1858 to 1861. The station "was located on the east bank of the San Pedro
River, one half mile down the river or north from the present highway bridge, almost directly
opposite the present town of Benson” (Conkling and Conkling 1947:149). "By 1859 two stage lines
were running along the southern route, the Overland Mail operated by John Butterfield under
government contract, and the San Antonio and San Diego Mail Line” (Eaton 1933:176).
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United States Colonization

During the Civil War, military posts in Arizona were abandoned until the arrival of the California
Column. The San Pedro River was largely left to the Apaches. In 1867, homesteaders began to
resettle the San Pedro Valley (Hastings and Turner 1965:40). The brothers Henry and Lem Redfield
settled the San Pedro River east of the Santa Catalina Mountains about 1875. The Redington Post
Office, named after them, was established in 1879 (Barnes 1988:358). St. David and Pomerene were
Mormmon settlements (Walker and Bufkin 1986: map 28). Most other towns in the San Pedro River
Valley were established as a result of mining (Bisbee [1877], Tombstone [1878], Charleston [1879],
Millville [1880], Mammoth [1881], and Hereford [1881]) and railroad construction (St. David
[1881], Fairbank [1882], Lewis Springs [1889], Naco [1899]).

Mining in the lower San Pedro River began in 1863, when silver-lead ore was discovered in Copper
Creek in the Galiuro Mountains above the San Pedro River. Mining continued in the 187(0's and
1880's (Hadley et al. 1991). The mines at Bisbee were established in 1877 (Barnes 1988:48), those
at Tombstone in 1878 (Barnes 1988:446). Mining began at the Mammoth Mine and San Manuel in
1881 (Barnes 1988:262; San Manuel Copper Corporation 1955:1). Six mining and milling towns
were established along the San Pedro River: Contention, Grand Central, Fairbank, Emory City,
Charleston, and Millville (Fulton 1966:9).

Charleston was established on the west bank of the San Pedro River in 1879 to mill the ore from the
mines of Tombstone. A bridge was constructed across the San Pedro River so that shipments of ore
would not be delayed by flood (Bames 1988:88). The town flourished for eight years, until the
Tombstone mines began to hit underground water, eliminating the need to haul ore to Charleston to
mill it with San Pedro River water. The town was badly damaged by the earthquake of 1887 and was
never rebuilt. An 1883 photograph of Charleston shows the San Pedro River as an arroyo with
entrenched banks (Hastings and Turner 1965:162-163).

Millville was located on the east bank of the San Pedro River, across the river from Charleston
(Fulton 1966:10; Vamey 1980:108). The Tombstone Prospector said of Millville, "Here the great
mills of the Tombstone Mining and Milling Co., and the Tombstone and Corbin Quartz Mill were
located in 1880" (Barnes 1988:278). The Arizona Gazetteer in 1881 described Millville as "a
milling town on the San Pedro River about 10 miles from Tombstone” (Barnes 1988:278).

In 1881, the Neptune Mining Co. of Bisbee built a smelter at the present-day location of Hereford
and named it for Ben Hereford (Barnes 1988:204; Myrick 1975:179). It operated for only a few
years and after closing was bumed. About 1892, "Col."” Cananea "Bill" Greene established his cattle
ranch at the abandoned smelter location and retained the name (Barnes 1988:204).

The transcontinental railroad arrived in Tucson in 1880, and over the next 25 years, the San Pedro
River Valley became laced with a network of railroads. In 1881, a railroad route linking Benson,
Arizona, with Guaymas, Sonora, was completed (Greever 1957, as cited by Hastings and Turner
1965:40). According to Walker and Bufkin (1986: map 28), St. David (a Mormon settlement) was
established in 1877. The St. David Post Office was established in 1881 when a spur line of the
EP&SW Railroad reached the town (Bames 1988:374). Fairbank was established in 1882 on the
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EP&SW Railroad (Barnes 1988:150). Lewis Springs was established in 1889 on the EP&SW
Railroad (Bames 1988:246). The Naco Post Office was established in 1899 on the railroad to the
mines at Nacozori, Mexico (Barnes 1988:294). The Arizona Eastern Railroad was completed from
Globe to Winkelman in 1905 (Myrick 1984, as cited by Hadley et al. 1991:118).

Historical Descriptions of the River'

Historical descriptions of the San Pedro River--first by the Spanish, then by American trappers,
explorers, military men, and travelers, and finally by late nineteenth century newspapers--suggest
that prior to about 1890, the San Pedro River was variable along its course as well as seasonally.
After about 1890, it began to flood more severely, and arroyo cutting began.

In 1697, "Manje noted that the San Pedro Valley was broad and productive, had an abundance of
grass for livestock, was crisscrossed by irrigation ditches, and had irrigated fields in which cotton,
squash, watermelon, beans and corn were growing" (Hadley et al. 1991:39).

Padre Luis Velarde's 1717 description of the Pimeria Alta (Wyllys 1931:116) stated that the Gila
River and the Colorado were the major rivers of the region, followed by "two others, called the
Salado and the Verde, the first because it is salty, and the latter perhaps because it runs among
greenish slopes or rocks." "But toward the last and most easterly part of this Pimeria, there are two
other rivers, really arroyos without any particular names" (Wyllys 1931:116). One of these was the
Santa Cruz River, the other probably the San Pedro River. Of the vegetation in the San Pedro
Valley, Velarde said, "the valley of the Sobaipuris being the poorest in woods, although they do not
lack in timbers, bringing them from greater distances" (Wyllys 1931:127).

James Ohio Pattie did some trapping along the San Pedro River during two of the three trips he made
into Arizona between 1824 and 1828. Between December 1824 and April 1825, he went down the
Gila River to the San Pedro River, then trapped up the San Pedro River (which he called the Beaver
River) before returning to the Gila River. Between October 1827 and February 1828, he repeated
this route (Davis 1982). '

During the Mexican War, military expeditions led by Stephen Watts Kearny and Philip St. George
Cooke crossed the San Pedro River. William H. Emory, who accompanied Kearny and prepared a
map and description of the route, followed the lower San Pedro River for a few miles above its
mouth on November 5, 1846, and described it as "an insignificant stream a few yards wide, and only
a foot deep” (Emory 1951:122). In contrast, Emory believed that "The Gila, at certain stages, might
be navigated up to the Pomos village, and possibly with small boats at all stages of water" (Emory
1848:94). John S. Griffin, assistant surgeon with Kearny's expedition, also described the San Pedro
River:

! The spelling and grammar of historical quotations have not been corrected to preserve the original flavor.
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“encamped about 3 PM--some 3/4 or 1 mile on the San Pedro--above its mouth this little
stream is also called the Hog river by the Americans--from the number of wild Hogs found on
it--the country passed over barren mountains, and utterly worthless--" (Griffen 1943:30).

Philip St. George Cooke (1848, 1938, 1964, 1974), commander of the Mormon Battalion on their
journey from Fort Leavenworth, Kansas, to San Diego, California, during the Mexican War,
provided relevant observations about the conditions of the San Pedro River Valley in the mid-
nineteenth century. On December 9, 1846, Cooke first saw the San Pedro Valley from the mountains
to the east, but saw "no other appearance of a stream than a few ash trees in the midst.... On we
pushed, and finally, when twenty paces off, saw a fine bold stream! There was the San Pedro we had
$0 long and anxiously pursued.” Cooke followed the San Pedro River for the next five days,
traveling approximately 55 miles through the San Pedro Valley as far north as present-day Benson.
On December 9, Cooke stated that "The San Pedro was frozen over in places this moming" (Cooke
1974:141). On December 10, he reported, "Fish are abundant in this pretty stream. Salmon trout are
caught by the men in great numbers; [ have seen them eighteen inches long” (Cooke 1974:142). On
December 11, he said "An abundance of fine fish are caught, some that are three feet long; they are
said to be salmon trout (Cooke 1974:1 44)."2 On December 12, he wrote that the valley floors were,
on average, more than a mile wide and covered with grass so tall that it was sometimes difficult to
pass through it (Cooke 1974:145). On December 13, he described the valley as being one to two
miles wide, with a plain and mesquite bosques on each side, "the mesquite in places taking the exact
resemblance of orchards” (Cooke 1974:146). They passed a ruined ranch, which Cooke thought was
probably "the true San Pedro." On December 13, they camped again on the San Pedro River, and on
the 14th left the valley to travel west to Tucson. From Tucson, Cooke traveled down the Santa Cruz
River to the Gila River, which he described as "a rapid stream of clear water, in places three or four
feet deep, and here about one hundred and fifty yards wide." Cooke felt that the Gila River might be
substantial enough to be boated.

At least two men in Cooke's company (Henry W. Bigler and Robert S. Bliss) wrote journals that
were subsequently published. Both men wrote of catching fish in the San Pedro River. Bigler
(1932:48) described catching "fine fish, plenty of them" from the San Pedro River, "and we had good
eating. Some of the boys said they were salmon trout." Bliss (1931:80) described the San Pedro
River as "a small clear stream which runs into the Gulf of California" and said that "one of our mess
brought 6 fine Trout that he caught today to camp."

One of the principal routes for the forty-niners on their way to the gold fields of California ran along
the present border between Arizona and Mexico, although at the time, the route lay in Mexican
territory (Aldrich 1950; Chamberlain 1945; Cox 1925; Durivage 1937; Eccleston 1950; Evans 1945;
Harmis 1960; Hunter n.d.; Pancoast 1930; Powell 1931). The Evans (1945) and Harris (1960)
accounts do not mention the San Pedro River, although they were favorably impressed by the Santa
Cruz River. Cox (1925:141) stated only that on August 22 "arrived at our present camp ground

? In fact, they were probably squawfish,
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which we suppose to be on the River San Pedro." From September 26 through 28, H.M.T. Powell
traveled through the upper San Pedro Valley, probably southeast of the Huachuca Mountains, but
could not find Cooke's trail and was never able to identify the San Pedro River for certain. Instead
he crossed a number of small streams. On September 27, he (Powell 1931:130) wrote:

“About 5 Miles from Camp we passed a muddy stream in one of the flats. As we thought this
the San Pedro we were very much disappointed. We continued on, for there was no wood to
cook breakfast. At length we passed a clear stream, running over a rocky bed, and soon
after, a still larger one, running North East. After passing the last one, we kept up it a short
distance on to a small elevation of land and encamped near the stream. ... We are not on
Cooke's route now, as we have passed the river, I am satisfied, above the forks. ... The left

Jork of the river on which we are encamped is the main branch. Cooke has it different.”
(Powell 1931:130).

The next day, Powell (1931:131) "passed a little clear stream, running East, a tributary of the San
Pedro, I suppose. ... A short distance from where we crossed the stream we saw the ruins of a number
of adobe houses. The ground became swampy and heavy. In about a Mile we recrossed the same
creek, which now ran southerly.” On October 30, Powell's group converted their wagons into boats
and also built rafts and flatboats, all of which they floated down the Gila River (Powell 1931:162).
Of the Gila River, Powell (1931:174) stated, "The navigation is laborious, but perfectly practicable
for flat boats properly built, Colonel Cooke to the contrary notwithstanding."”

Eccleston (1950:192-193) crossed the San Pedro River on October 30, 1849, at the crossing near
Tres Alamos later used by the Leach Wagon Road.

“This river, the San Pedro, is extremely boggy & has to be crossed by making a brush
bridge.... We were the fourth that crossed, & the bridge sank pretty well with us, the water
coming nearly up to the box. 1was obliged, in order to manage my team, to jump in beside
them, & got wet above the waist.... We all crossed safely, the bridge being fixed several
times. ... I cannot agree with Colonel Cook, who calls this a beautiful little river, although
where he crossed it, some 10 or 15 miles above, it may have presented more amiable
qualities. Here it is lined with a poor growth of swamp willow & other brush, so that it
cannot be seen till you come within a few feet of it; & then the bank is perpendicular, not
affording an easy access to its waters, which, though not very clear, is good. The banks &
bed are extremely boggy, & it is the worst place for cattle & horses we have yet been, being
obliged to watch them very close” (Eccleston 1950:192-193).

In the 1850's, after the Gadsden Purchase, the international boundary was formally surveyed, and the
San Pedro River was described again (Bartlett 1854). Still later, surveys for a railroad (Parke 1857)
and a wagon road (Hutton 1859) resulted in descriptions of the area.

Bartlett, who surveyed the international boundary with Mexico in the 1850's, described his approach
to the San Pedro River from the east as follows:
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“We looked in vain for a line of trees, or of luxuriant vegetation to mark the course of the San
Pedro--when all of a sudden we found ourselves upon the banks. The stream ... was here

about two feet deep, and quite rapid. The water, though muddy, was pleasant to the taste.”
(Bartlett 1854, 1:377, as cited by Davis 1982:64).

Bartlett crossed the river (heading west) on September 9, 1851. He described the San Pedro River
(near the mouth of Dragoon Wash) as follows:

“The valley of the San Pedro River near our camp was any thing but luxuriant. It consists of
loam, which if irrigated might be productive; but as the banks are not less than eight or ten
Jfeet high, irrigation is impracticable, except by digging a canal a very long distance. The
grass of the vicinity is miserably thin and poor, growing merely in tufis beneath the mezquit
bushes which constitute the only shrubbery, and in some places attain a height of ten or
twelve feet ... In order to cross the river, it was necessary to level the banks on both sides,

and let the wagon down by hand (Bartlett 1854 [1]:379-81).

Lt. Col. Graham of the international boundary survey party also described the stream (Graham
1852:35-36, as cited by Davis 1982:64, and Hastings and Turner 1965:293).

“The San Pedro was pretty high when we arrived here. 1t is very muddy, with a quick
current, resembling very much the Pecos, or Rio Puerco, for this is its proper name--which
means dirty or muddy river. The San Pedro runs here through a soft, alluvial soil, and its
rapid current has worn a deep bed for it, leaving steep banks on either side. My assistant,

Mr. Clark, took from this stream several new species of fishes not known before in zoology”
(Graham 1852:35, as cited by Davis 1982:64).

On his return trip, in July of 1852, Bartlett passed though the upper end of the San Pedro Valley
southeast of the Huachuca Mountains, where the San Pedro Valley was "a boggy plain” crossed by
numerous small streams, none of which could be identified as the San Pedro River. On July 29, he

crossed "a small stream; the western tributary or source of the San Pedro” (Bartlett 1854 [I1]:323-
324).

Emory completed the boundary survey begun by Bartlett and also described the San Pedro River:

“At this point fon the International Boundary], approaching from the east, the traveler
comes within a mile of the river before any indications of a stream are apparent. Its bed is
marked by trees and bushes, but it is some sixty or one hundred feet below the prairie, and
the descent is made by a succession of terraces. Though affording no great quantity of water,
this river is backed up into a series of large pools by beaver-dams, and is full of fishes. West

of the river there are no steep banks or terraces, the prairie presenting a gentle ascent”
(Emory 1857, Pt. 1:99-100).

SP_CH3.DOC 3-16 January 5, 2004



In 1854, John G. Parke, surveying a railroad route, crossed the San Pedro River heading east. He
stated:

“The stream is about eighteen inches deep and twelve feet wide, and flows with a rapid
current, at about twelve feet below the surface of its banks, which are nearly vertical, and of
a treacherous miry soil, rendering it extremely difficult to approach the water, now muddy
and forbidding. The banks are devoid of timber, or any sign indicating the course or even the
existence of a stream, to an observer but a short distance removed..." (Parke 1857:9).

Parke reached the stream on February 25, and on February 26, "started down the stream about two
miles to the ford, Lieutenant Stoneman having dispatched a fatigue party to improve it; but in spite of
this and the great exertion of Lieutenant S., we had no little trouble in effecting a crossing” (Parke
1857:9). Parke (1857:18) listed "the Rio San Pedro, a turbid stream, winding its way to the Gila
River," as one of just nine places on the route with permanent water.

“At the Tres Alamos [crossing] the stream is about fifteen inches deep and twelve feet wide,
and flows with a rapid current over a light, sandy bed about fifteen feet below its banks,
which are nearly vertical. The water here is turbid, and not a stick of timber is seen to mark
the meandering of its bed” (Parke 1857:25, as cited by Hastings and Tumer 1965:36).

In the gorge below [Tres Alamos] and in some of the meadows, the stream approaches more
nearly the surface, and often spreads itself on a wide area, producing a dense growth of cotton-
wood, willows, and underbrush, which forced us to ascend and cross the out-jutting terraces.
The flow of water, however, is not continuous. One or two localities were observed where it
entirely disappeared, but to rise again a few miles distant, clear and limpid (Parker 1857:25, as
cited by Davis 1982:108).

Also in 1854, Andrew B. Gray surveyed a railroad route for a private company, and crossed the
middle reach of the San Pedro River.

“The San Pedro River, where we struck it, in latitude 31° 34' is a small stream at this stage,
about eight feet wide, and shallow, between steep banks 10 feet high and 25 to 50 feet apart.
... At three points that I have crossed it, it is a living stream with large fish. ... Occasional

bunches of mezquite and cotton-wood are seen upon its borders.” (Gray 1856:76-77, as cited
by Davis 1982:107).

James G. Bell followed the Texas-California Cattle Trail in 1854, taking the Graham route from
Janos through San Bernardino to Santa Cruz, remaining south of the present international border the
whole time. Upon reaching the San Pedro, he had little to say about the nature of the stream, writing
"Found plenty of water, known as the head waters of San Pedro." The next day he crossed the San
Pedro several times and said "The valley through which the San Pedro passes is a desirable location
for ranches. ... Upon the whole this is the most habitable place seen since I left San Antonio." He
also noted that the vast herds of cattle reported a few years before had disappeared (Bell 1932:306).
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In his first letter home after arriving in Arizona late in 1857, James H. Tevis described his
impressions of the San Pedro River as follows:

“The Sanpedro river as they Call it-—-is a stream one foot deep six feet wide & runs a mile &
half an hour & in ten minutes fishing we Could Catch as many fish as we Could use & about
Every 5 miles is a beaver dam this is a great Country for them--& we have went to the river &
watterd & it was running fine & a half mile below the bed of the river would be as dry as the
road--it sinks & rises again & we went down as far as the aravipa & 8 miles below that the
pedro Emties into the hela river” (Tevis 1954:55).

In 1858, engineers surveying the Leach Wagon Road from El Paso to Yuma crossed the San Pedro
River two miles below where Parke had crossed it and left two accounts, one from the westward trip
and another from the return.

“The San Pedvro, at the first point reached in the present road, has a width of about twelve
(12) feet, and depth of twelve (12) inches, flowing between clay banks ten or twelve feet deep,
but below it widens out, and from beaver dams and other obstructions overflows a large
extent of bottom land, forming marshes, densely timbered with cottonwood and ash, thus
Jorcing the road over and around the sides of the impinging spurs. This steam is not
continuous all the year, but in the months of August and September disappears in several
places, rising again, however, clear and limpid" (Hutton 1859b:87).

On September 12, 1858, Leach stated:

“Exceedingly to the surprise of every member of the expedition who had passed over this
route in the months of March and April it was discovered after a march of a few miles that
the waters of the San Pedro had entirely disappeared from the channel of the stream....
Where the present reporter took quantities of fine trout in March and April 1858 not a drop
of water was to be seen” {Leach 1858:33, as cited by Hastings and Turner 1965:35).

On September 13, though, Leach arrived at the mouth of the Aravaipa, and reported, "The waters [of
the San Pedro] were found full of fish, large numbers being taken daily, during our stay on the
stream" (Leach 1858, as cited by Davis [1982]).

In 1858, Waterman Ormsby (the only through passenger on the first westbound trip of the Butterfield
Stage) said of the San Pedro River, "The stream itself is insignificant, but the valley has the
appearance of having been once a vast stream of itself” bordered by bluffs on the west "and sloping
hills on the east." The stage went north several miles through the San Pedro River Valley, "and
finally crossed the stream (if by that name it might be dignified)" (Ormsby 1962:85). Early in 1859,
the Butterfield Stage Company constructed "a strong bridge across it [the San Pedro] at the old
fording place near the station.... This bridge is mentioned in the report of Colonel Edward B. Eyre
who crossed the river here on June 23, 1862, in command of the First California Volunteers on their
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march to Fort Thorn in New Mexico" (Conkling and Conkling 1947:149-150). "In the middle
seventies, a toll bridge was established at the same location, and the station which had fallen to ruin
was rehabilitated. Large shipments of mining and smelting equipment transported in twenty-mule
team freight wagons to the early developed mining regions of southern Arizona, crossed over this
bridge” (Conkling and Conkling 1947:150).

In 1870, the Surgeon General prepared a report on conditions at military posts, including Camp
Grant located on the lower San Pedro River at the junction of the Aravaipa (U.S. War Department,
Surgeon General's Office 1870). The post "was originally built immediately on the bank of the San
Pedro River, but in 1866 twenty out of twenty-six adobe buildings, composing the post, were swept
away by the flooding of the stream.” The post was then moved to the top of a flat knoll between the
junction of the two streams. "The valley of the San Pedro varies in width from one-half to four
miles. Many parts of the valley can be cultivated by irrigation. Several attemnpts have been made to
reclaim the ground in the immediate neighborhood of the camp, but without success" (Surgeon
General 1870:465). "...the main supply [of vegetables] is from the company gardens in the river
bottom" (Surgeon General 1870:466). Water for cooking and drinking came from a well. "The
water of the San Pedro is used only by the quartermaster animals and for washing. It is pleasant
enough to the taste, and turbid only during heavy rains, but coming as it does, through swampy
country above the post, may be impregnated with malaria" (Surgeon General 1870:466). "The
prevailing winds are from the southeast down the course of the San Pedro, carrying with them the
malaria from the marshes along its banks, and exposing the troops stationed on the knoll to its
deleterious influence” (Surgeon General 1870:465). Mail was dispatched to the post weekly from
Tucson. "But well-escorted trains and travelers may proceed from Maricopa Wells direct, without
circling southward by Tucson, as there is a good road along the Gila River between the two places”
(Surgeon General 1870:465).

John G. Bourke's (1891) accounts of life at Camp Grant (at the junction of the San Pedro and the
Aravaipa) include descriptions of the San Pedro River, which Bourke (1971:2) called an
"insignificant sand-bed.” Bourke served at Camp Grant from 1870 to 1873. He (Bourke 1971:4)
described Camp Grant as being located at "the junction of the sand-bed of the Aravaypa [sic] with
the sand-bed of the San Pedro, which complacently figured on the topographical charts of the time as
creck and river respectively, but generally were dry as a lime-burner's lot excepting during the ‘rainy
season.™ Three miles above Camp Grant, Joe Felmer, the post blacksmith "lived in a little ranch in
the fertile bottom of the San Pedro, where he raised a patch of barley and garden-truck for sale to the
garrison" (Bourke 1971:15).

Hastings and Turner (1965:35, 293) cite four manuscripts in the archives of the Arizona Pioneers
Historical Society that mention beaver in the San Pedro River during the nineteenth century, one
account as late as 1882. They also report that descriptions of fish in the San Pedro River were
common from Cooke's report through articles in newspapers into the 1880's (Hastings and Turner
1965:293).
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An 1883 photograph of Charleston (Hastings and Tumer 1965:36, 162, plate 51a) shows the San
Pedro River with a well defined channel trench. In 1883-1884, a flood destroyed the old Butterfield
stage station and bridge at Benson (Conkling and Conkling 1947:150). Bandelier (1892: pt.2,478),
who traveled through the area just before the flooding and arroyo cutting of the 1890's described the
San Pedro River a few miles north of the mouth of Dragoon Wash as an entrenched stream within "a
cut with abrupt sides... 10 to 15 feet deep, and about 25 wide."

Hadley et al. (1991:144-145) indicate that the San Pedro Valley suffered a drought from about 1885

to 1903. This drought was apparently accompanied by periodic flash flooding. According to
Hastings and Turner (1965:42):

“In 1886 "the water in the San Pedro River was...higher than it was ever known to be.
Between Contention and Benson there was four feet of water on the side of the {railroad]
tracks” (Arizona Daily Star, August 30, 1886). At its Junction with the Gila River, "an

avalanche of water swept down...like a wave, 6' high" (Arizona Weekly Enterprise, August
14, 1886).

“During the following year, 1887, the San Pedro River again had "higher water than ... ever ...
known before” (Arizona Weekly Enterprise, Sept. 17, 1887). "For nearly the entire length of the
river from Benson down to the Gila the crops with the exception of hay ... [were] destroyed”
(Arizona Weekly Enterprise, Sept. 3, 1887). At Charleston the flood carried away the dam

(Arizona Weekly Enterprise, July 16, 1887; Arizona Daily Star, July 17, 1887).” (Hastings and
Turner 1965:42)

Hastings and Turner (1965:42-43) indicate that arroyo cutting accompanied the floods of August
1890, and left the San Pedro River in an entrenched streambed (See Chapter 5).

"Of the country down the San Pedro, from Tres Alamos to the Gila [Captain Van Alstine] ...
says, "all of it is gone, destroyed, torn up, vamosed' down with high water. He never saw
such a destruction in all his life. ... The San Pedro never was as high as it was this time, and
will probably not be for the next ten years. The losses sustained by the people will reach into

the thousands (Arizona Daily Star, August 14, 1890).” (Hastings and Turner 1965:42, their
ellipsis and inserts)

“At Dudleyville, near the mouth of the San Pedro the river "caved within 15' of Cook's
[store]" (Arizona Weekly Enterprise, Sept. 6, 1890), and upstream at Mammoth flood washed
the soil out in places thirty feet deep, exposing archaeological relics " (Arizona Daily Star,
Oct. 2, 1890). (Hastings and Turner 1965:42-43, their ellipsis and inserts)

Hastings and Turner (1965:3) state that as a result of the floods of 1890:

“Where the San Pedro River of southeastern Arizona formerly wound its sluggish course
northward through a marshy, largely unchanneledvalley, in August, 1890, it began carving a
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steep-walled trench through which it thereafter emptied rapidly and torrentially into the Gila
River. Where it formerly ran more or less consistently throughout the year, after 1890 its
Sflow became intermittent, leaving the new channel dry over much of its length for most of the
time” (Hastings 1959).

Even after arroyo cutting entrenched the San Pedro River, cienegas remained in the uplands. "From
the court records of an early suit over water rights there can be established the existence of a large
cienega extending along the San Pedro River from about modern Benson to old Tres Alamos
(Cochise County District Court 1889). The boggy, but treeless and trenched location already
discussed lay at the foot of it" (Hastings and Turner 1965:37).

Historical Uses of the River

Historically, the primary uses of the San Pedro River were for irrigation agriculture and milling of
ore. These uses required a reliable source of large amounts of water.

Farming

Irrigation agriculture along the San Pedro River dates back to prehistoric times. The earliest Spanish
explorers reported that the Sobaipuris (upland Pimas) were practicing irrigation agriculture along the
entire reach of the river. In 1697, Kino and Manje found that some farms and villages in ruins
because of intra tribal warfare among the Sobaipuris. Inthe 1760's, Apaches began moving into the
area and forced the Sobatpuris out. Euroamericans and peaceful Indians from Tucson continued to
farm the San Pedro River, though, with protection from the troops of the presidio.

During the Civil War, the United States Army established a number of military posts in southern
Arizona, which made the area safer for homesteaders. Some of the farms were in the San Pedro
River Valley were established near Camp Grant. Joe Felmer's, Israel's, and Kennedy's farms on the
San Pedro River supplied the fort (Hadley et. al., 1991:217-218).

Hodge (1877:47) wrote that the San Pedro Valley contained 50,000 acres "of good farming land,
most of which can be successfully cultivated. At Tres Alimos, in this valley, are some well
cultivated farms and one choice dairy farm, that of H.C. Hooker, Esq." GLO maps dated to 1873,
1878, 1880, 1882, 1901, 1902, and 1903 show acequias and fields along the river in virtually every
township. A map from the 1900 census shows irrigation farming all along the San Pedro River
(Figure 3-3). -
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Fishing

Fish species found in the San Pedro River historically included some very large fish such as
squawfish (aka Salt River Salmon, Colorado River Salmon) some of which grow to over three feet
long, razorback sucker, and flannelmouth sucker. Historical accounts of fishing are centered on early
explorer routes and settlements, as cited earlier in this chapter. There are numerous accounts of
"salmon" runs (actually squawfish) on the San Pedro River, fish clogging canals on the San Pedro
River, and catching fish with pitchforks for use as fertilizer on irrigated fields. A commercial
operation reportedly harvested razorback suckers from the San Pedro River between 1870 and 1910
near Tombstone.

Mining

Charleston and Millville were among six mining and milling towns established to use the water from
the San Pedro River to mill the ore from Tombstone mines. According to Fulton (1966:10), "The
San Pedro River not only separated the two town sites, but also supplied water for the works at
Millville and furnished water necessary for domestic and irrigation purposes.” The Tombstone Mill
and Mining Company built a 200 foot-long dam across the San Pedro River approximately one mile
above its mill at Millville (Fulton 1966:13). "The San Pedro River yielded a daily supply of thirteen
million gallons of water in February, 1879. Normally it could be forded, but during the rainy months
of July and August, when it flooded, it became impassable” (Fulton 1966:11). In 1881, a 160-foot
bridge was built over the San Pedro River so that ore shipments would not be delayed by floods
(Barnes 1988:88; Fulton 1966:11). When the Tombstone mines sttuck ground water, there was no
jonger a need to haul ore to Charleston, and the town began to decline. It was not rebuilt after the
1887 earthquake (Hastings and Turner 1965).

Mining at the Mammoth Mine and San Manuel began in 1881. San Manuel mine used well water for
milling (Barnes 1988:262; San Manuel Copper Corporation 1955:1).

Regional Transportation

The primary means of transportation along the San Pedro River has always been overland. Spanish
missionaries and military expeditions, as well as the trappers of the 1820's, traveled on horseback.
Kearny traveled by horseback in 1846, not even attempting to haul wagons. Later U.S. military
expeditions did use wagons, as did the forty-niners. All of these groups followed expedient trails
(Figure 3-4). The Butterfield Stage Route, which crossed the San Pedro River at the present location
of Benson, was in operation from 1858 to 1861, and in 1859, a bridge was constructed across the San
Pedro River (Conkling and Conkling 1947:149; Eaton 1933:176). The military was responsible for
surveying and constructing a number of formal roads in the region. In 1858, the Leach Wagon Road,
which ran down the San Pedro River, was surveyed but never became popular because it bypassed
Tucson. By 1870, a road ran up the Gila River to Camp Grant.
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GLO maps were prepared for most of the San Pedro River between 1872 and 1925, although most
maps were prepared before 1900. These maps indicate nine different roads crossing the San Pedro
River. An 1873 GLO map shows a stage road and Schaublin's Station in T.17S R.20E (near
Benson). An 1888 map shows a stage station and a road crossing the San Pedro River in Section 9,
T.78 R.16E (near Ft. Grant and Aravaipa Creek). According to Hadley et al. (1991:118), "Farmers
hauled fruit into Winkelman, Mammoth, and Oracle in wagons.”

Transportation companies operating in Charleston in 1880 suggest the extent of stage transportation
along the San Pedro River. According to Fulton (1966:17), four stage coaches arrived and departed
daily from Charleston in 1880, "two from Tombstone, one from the Huachucas, and one from the
Mule Mountains." The Ohnesorgen and Walker stage line, established in 1880, extended from
Tombstone to Charleston. The same year, the Stillwell and Dremen Company began stage service
between Charleston and Patagonia. The Ingram and Company stage line ran from McGreary's Ranch
on Babocomari Creek to Charleston and Tombstone. The Arizona Transportation Company, run by
C. "Ham" Light, hauled ore from the mines to the mills in 16-mule teams. In 1881, a 160-foot bridge
was built over the San Pedro River between Charleston and Millville.

As described earlier, the period from 1880 (when the transcontinental railroad arrived in Tucson) to
1905 (when the Eastern Arizona Railroad was completed from Globe to Winkelman), was a time of
extensive construction of railroads in the San Pedro Valley. Most of the railroads were constructed
to serve the mines in the valley, but their construction led to the founding of a number of towns.
Examples include Fairbank in 1882 (Barnes 1988:150), Lewis Springs in 1889 (Barnes 1988:246),
and Naco in 1899 (Barnes 1988:294).

Hadley et al. (1991:118) summarize the development of railroads in the San Pedro River Valley as
follows:

“Mining operations in the Aravaipa area shipped ore on three railroads which came within a

reasonable distance of their operations. The Southern Pacific was completed across
southern Arizona in 1881 with the nearest stations in Benson and Willcox. On the east end of
Aravaipa, the nearest connection was the Gila Valley, Globe and Northern Railroad which
reached the Solomonville area in 1885, and on the west end, the Arizona Eastern was
completed in 1905 connecting Winkelman with Globe.”

A number of the early histories and boosters’ descriptions of Arizona and the San Pedro River Valley
(Adams 1930; Bancroft 1888; Farish 1915; Hamilton 1884; Hodge 1877; McClintock 1916; Wallace
W. Elliot & Co. 1884) do not publicize river navigation; similar contemporary publications for other
areas typically mentioned boating if it was at all feasible. Similarly, Hamilton {1884) has 14 pages
of advertisements in the back, including advertisements for stagecoaches, but none for railroads or
river transportation.

Dora Ohnesorgen and Nedra Sunderland both recalled that Dora Ohnesorgen's grandfather had
operated a ferry across the San Pedro River near Pomerene, but provided no documentation of when
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the ferry may have been used, or for what seasons, or what was transported in the ferry. This was the
only account of boating on the San Pedro River found during this study.

Summary

The history of the San Pedro River exemplifies the types of changes that occurred on some river
systems in southern Arizona during the historic period. Prior to the 1880's, more of the San Pedro
River flowed year round, in some areas a few feet wide and perhaps a foot deep, in other areas
meandering through marshes such that it could "hardly be said to have [had] a course" (Hastings and
Turner 1965:36), and several feet deep in other reaches. During this period, the stream supported
fish and beaver. In protohistoric and early historic times, the Sobaipuris (upland Pimas) farmed
along the rtver and lived in villages of perhaps as many as 500 people. During the Spanish and
Mexican periods, Hispanics and peaceful Indians from the presidio of Tucson had irrigated farms
along the river, supplying food to the presidio (Officer 1987). Descriptions of the river during the
Mexican War, the 1849 gold rush, and the 1850's survey of the international boundary indicate that
the river maintained this pattern.

Historic accounts suggest that early explorers, travelers, and settlers did not consider the stream to be
boatable. Emory, for example, called the San Pedro River "an insignificant stream," but felt that the
nearby Gila River could be boated. Cooke, who traveled along the San Pedro River for some 50
miles, left the river to travel to the Gila River via Tucson, and never mentions considering the San
Pedro River boatable, but did in fact boat the Gila River in spite of delays and loss of supplies on that
river. He then judged the "experiment” a failure. Powell, a forty-niner, was in a group that built rafts
and flatboats, and converted wagons into boats, all of which they floated down the Gila River,
although they never did identify the San Pedro River with certainty.

By 1890, the San Pedro River was a highly variable stream, both seasonally and along its length. In
some areas, it was primarily a marsh with no discernible bed. In other areas it was a flowing stream
several feet wide and as much as one foot deep, but a few miles away, surface water might not be
present at all. In a few places, the stream flowed through arroyo cuts as much as 10 feet deep.
Historical accounts of the river also indicate that some reaches changed from wet to dry over the
course of the season.

Some time around 1890, arroyo cutting significantly changed the character of the San Pedro River.
A drought beginning in 1885 and lasting until 1903 (Hadley et al. 1991:144-145), occurred during
the same period as flash flooding, arroyo cutting, and increased development of the river valley.
These channel changes are discussed in more detail in Chapters 5 and 7 of this report. Regardless of
how or why arroyo cutting occurred, the historical channel changes suggest that many historical
descriptions may not apply to the channel as it existed as of the time of statehood. River uses
possible during the earliest period of exploration and settlement may have been precluded by the
time of statehood.

SP_CH3.DOC 3-26 January 5, 2004



Even if pre-arroyo channel conditions are considered, there is no documentation of boating of any
kind on the San Pedro River. The river was used for irrigation agriculture, fishing, and milling. The
only account of it having been boated or otherwise used for transportation is the undocumented
recollection of an avocational historian and a long-term Benson resident who recalled the
Ohnesorgen ferry which may have been operated below Pomerene (Chapter 6). The primary means
of transportation along the San Pedro River has always been overland by horse, wagon, railroad, or
foot.
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Chapter 4
Oral History

Oral history for the San Pedro River was obtained primarily by writing and calling historical
societies, federal and state agencies, and private organizations with interests in the various rivers.
From these sources, information about the history of the river, and names of individuals who might
be knowledgeable about the rivers were obtained. The list of historical societies, museums, and
historians was derived from records of the Arizona State Land Department, the Arizona Historical
Society (which has a list of member institutions), guidebooks to Arizona museums (for example,
Fischer and Fischer 1993), and the personal knowledge and contacts of the study participants. A list
of contacts was compiled, and letters describing the project was sent to each person and agency on
the list. A few individuals and organizations sent written responses to the initial mailing, but most
were contacted by telephone after the initial mailing. During each contact and interview, each
individual was questioned about who might be able to provide additional information on the history
of the river. A list of interview topics and questions, a sample contact letter, and a synopsis of
interview notes are attached as Appendix D.

In general, individuals who were questioned during the initial and subsequent contacts might be
characterized as falling into one of four groups: (1) professional land managers; (2) professional
historians, archaeologists, and museum curators; (3) avocational historians; and (4) longtime
residents along the rivers. For the San Pedro River, three professional land managers, nine
professional historians, eight avocational historians, and five local residents provided information or
were interviewed.

Professional land managers interviewed included Geoff Parker (Soil Conservation Service) and Terry
O'Sullivan (Bureau of Land Management), who were interviewed, and Hollis N. Cook (Tombstone
Courthouse State Historic Park), who sent a letter. Professional historians, archaeologists, and
museum curators who were interviewed included Julio Betancourt (United States Geological
Survey), Dan Brown (McFarland State Historic Park), Don Bufkin (Arizona Historical Society),
Suzanne Dewberry (National Archives, Federal Records Center, Laguna Niguel, California), Mary
Lou Heuett (Cultural and Environmental Systems, Inc.), Ken Kimsey (Prescott National Forest),
Mary Lu Moore (Arizona State Attorney General's Office), Bob Trennert (Arizona State University),
and Angie Vandereedt (National Archives of the Old Coast Guard). Avocational historians who
were interviewed included Brother Tom of the Holy Trinity Monastery at St. David, Cindy Hayostek
(Cochise County Historical and Archaeological Society), Helen Hume (San Pedro Valley Arts and
Historical Society Museum), Rose Land (San Pedro Valley Arts and Historical Society Museum),
Della Meadows (Pinal County Historical Society), Bob Rosen (Gila County Historical Museum),
Nedra Sunderland (San Pedro Valley Arts and Historical Society Museum), and the secretary of the
Bisbee Mining and Historical Museum. Local residents who were interviewed included Jay Bateman
(Florence), Carl Black (St. David), Louise Larson (Benson), Dora Ohnesorgen (Benson), and Jerry
Pratt (Sierra Vista). Earl Zarbin, a retired Phoenix newspaperman, has written extensively on water
issues in Arizona and has compiled an index of articles on water in Arizona from Arizona
newspapers published between 1859 and 1918 (Zarbin n.d.).
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A number of individuals contacted (for example, Dan Brown of McFarland State Historic Park),
Suzanne Dewberry of the National Archives Federal Record Center, Laguna Niguel, California,
Helen Hume and Rose Land of the San Pedro Valley Arts and Historical Society Museum, Geoff
Parker of the Soil Conservation Service, and Angie Vandereedt of the National Archives of the Old
Coast Guard) could not provide any information on whether the San Pedro River was boated or was
susceptible to being boated as of the time of statehood. '

Julio Betancourt (United States Geological Survey) has studied and written extensively about
biological processes and historical changes along southern Arizona rivers (including the San Pedro
River) and said that he did not think the San Pedro River was ever used for navigation." Hollis N.
Cook, manager of Tombstone Courthouse State Historic Park, sent a letter describing the archival
holdings of the Tombstone Courthouse State Historic Park. He mentioned irrigation, dams, and
smelters along the San Pedro River. He also stated, "We find the notion of the San Pedro being
navigable preposterous, however perhaps "navigable' isn't defined in the obvious way." Mary Lou
Heuett has done archaeological research on the Santa Cruz and San Pedro Rivers, and has not
uncovered any references on navigation. Della Meadows (Pinal County Historical Society) provided
a photograph of a ferry across the Gila River at Florence, but knew of no accounts of boating on the
San Pedro River. Bob Rosen (Gila County Historical Museum) said that the San Pedro River was
bone dry most of the time. Earl Zarbin sent two letters providing references to boating, ferries, and
fish, although these references pertained essentially to the Salt and Verde rivers. Mr. Zarbin did not
know of any accounts of boating on the San Pedro River. Two local residents (Jay Bateman and
Louise Larson) mentioned fanciful storytelling about boating the San Pedro River.

Irrigation, mining, swimming, and picnicking were activities that were reported to have occurred
along the San Pedro River. Numerous people (Carl Black with the St. David Irrigation District,
Hollis N. Cook of the Tombstone Courthouse State Historic Park, Louise Larson, Della Meadows of
the Pinal County Historical Society, and Nedra Sunderland) mentioned irrigation agriculture, and
several museums (the Pinal County Historical Society and the Tombstone Courthouse State Historic
Park), institutions (the St. David Irrigation District and the LDS Church in St. David), and
individuals have records that relate to irrigation. Carl Black of the St. David Irrigation District stated
that the district takes water from the San Pedro River seven months of the year and pumps
groundwater the rest of the time. Mining and smelting along the San Pedro River were mentioned by
Hollis Cook (Tombstone Courthouse State Historic Park), Louise Larson, and Bob Rosen (Gila
County Historical Museum). The Bisbee Mining and Historical Museum has photographs of picnics
held along the river. Jay Bateman recalled swimming in the San Pedro River.

' The H.B. 2589 or 2594 definitions of navigation/navigability was not provided to interviewees.
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A number of people mentioned the changes that had occurred along the San Pedro River in historic
times. Hollis Cook (Tombstone Courthouse State Historic Park) and Dora Ohnesorgen cited the
presence of beavers in the San Pedro River. Louise Larson recalled that even when she was a child
(in the 1920's), there was only a small amount of water in the river; now it rarely flows. Jerry Pratt, a
retired wildlife biologist in Sierra Vista, thought that early fur trappers might have used boats on the
San Pedro River and that the river might have been navigable before the 1887 earthquake. The
secretary of the Bisbee Mining and Historical Museum also suggested that the earthquake, grazing,
and drought might have affected the stream.” Dora Ohnesorgen and Nedra Sunderland both recalled
that Dora Ohnesorgen's grandfather had operated a ferry across the San Pedro River near Pomerene.
Possible operation of this ferry represented the only historical account of boating on the San Pedro
River found during this study.

In summary, use of boats on the San Pedro River apparently was not common enough, if it occurred
at all, to have attracted the attention of local residents and historians.

* Pattie's accounts and later histories of the fur trade indicate that the fur trappers of the nineteenth century traveled by
horseback.
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Chapter 5
San Pedro River Geology

Introduction

The San Pedro River is not a major watercourse, but it is one of the most studied rivers in the
Southwest. The upper San Pedro River has been the topic of study by geologists, geographers,
hydrologists, and ecologists interested in environmental change (cf Bahr, 1991; Cooke and
Reeves, 1976). Since 1870, inhabitants of the San Pedro River Valley have witnessed substantial
vegetation change (Bahr, 1991; Henderson and Minkley, 1986; Hastings, 1959; Hastings and
Turner, 1965; Leopold, 1951) as well as changes in the geometry and hydrologic regime of the
river (Cooke and Reeves, 1976; Hereford, 1993; Hereford and Betancourt, 1993). After decades
of multi-disciplinary research, the chronology of historic channel changes on the upper San Pedro
River is well defined, although the reasons why the channel has changed are not resolved.

This chapter describes the physical characteristics of the San Pedro River as of statehood in
1912, and provides baseline information on how the physical characteristics of the San Pedro
River channel have changed through time. The San Pedro River experienced changes in channel
geometry prior to and during 1912, but there are few descriptions of the channel during the year
of 1912. Therefore, the physical characteristics of the river must be interpolated from
descriptions made before and after 1912. The geologic and geomorphic history of the river helps
to refine this interpolation.

This chapter is divided into several sections’. First, the physical setting and Cenozoic history of
the San Pedro River Valley are reviewed in order to set the geologic context the San Pedro River.
Second, an overview of the modem channel morphology is presented. Third, previous archival

mvestigations of historical channel changes on the San Pedro River are reviewed. Fourth,
channel conditions in 1912 are extrapolated from descriptions before and after statehood. The
changes described herein are viewed from a geomorphic perspective emphasizing natural channel
dynamics. However, as is apparent from the historical record, many of the geomorphic changes
on the San Pedro River are linked to land-use changes within the river valley. This chapter
avoids the human vs. natural channel change debate, and instead focuses on the river's historical
geomorphology.

! More detailed consideration of historic channel change on the lower San Pedro is provided in Appendix K.
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Geologic Site Map of Lower San Pedro River
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Stream Reaches

Environmental and geomorphic contrasts between the upper and lower reaches of the San Pedro
River (Tuan, 1962) allow the River to be divided into two reaches. The reaches may be
separated at a bedrock constriction called "The Narrows" (Figures 5-1 and 5-2) following the
format of Heindl (1952a,b). Geologically, this division is arbitrary since environmental and
geomorphic variables are transitional between the two reaches.

Physical Setting

The San Pedro River is located in southeastern Arizona, with a small portion of the upper
watershed (14%) extending into Sonora, Mexico. The total drainage area of the basin is
approximately 4,720 mi®. Aligned principally north-northeast, the elevation of the river ranges
from 4,260 ft at the Mexican border to 1,920 fi at its confluence with the Gila River over a
distance of 123 miles. The San Pedro River is generally bounded by linear, north-trending fault-
block mountains of diverse lithologies (Table 5-1), including the Mule, Dragoon, Winchester,
and Galijuro mountains to the east, and the Huachuca, Whetstone, and Tortilla mountains to the
west. The Rincon and Santa Catalina Mountains on the west side of the valley have a broader
and more triangular form. The river flows over alluvial basin fill, except in a few places where
bedrock rises to the surface, e.g., Tombstone Hills, The Narrows, Redington, the mouth of
Aravaipa Creek, and Dudleyville (Heindl, 1952a,b). The Holocene flood plain of the San Pedro
River lies in an axial trench near the center of the valley and is 0.5-1.5 miles in width.

Climate in the San Pedro River valley varies with elevation. Overall, the valley is semi-arid.
The lower San Pedro River valley receives less than 15 inches annually (Bahr, 1991). Some of
the higher mountains bounding the valley average greater than 25 inches annually. Mean July
maximum temperatures range from 103 °F at Winkelman (2,075 feet above sea level) to 89 °F at
Fort Huachuca (4,664 feet above sea level; Sellers and Hill, 1974). Despite its lower elevation,
Winkelman has an average January minimum temperature of 29 °F compared to 34 °F for Fort
Huachuca. The lower winter minimum temperatures at Winkelman probably reflect micro
environmental effects such as cold-air drainage within the middle Gila River Canyon.
Throughout the entire San Pedro Valley, the bulk of precipitation comes primarily during the
summer when moisture entering Arizona from the south triggers convective thunderstorms.
There is also a lesser rainy season in the winter characterized by regionally extensive, frontal
storm systems from the north Pacific. Occasionally during September and October, the San
Pedro Valley experiences heavy rains associated with dissipating eastern Pacific tropical storms
that commonly result in heavy rain and flooding (Hirschboek, 1985; Webb and Betancourt, 1992;
Chapter 7).
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Table 5-1
Major Mountain Ranges Bordering the San Pedro Valley, Arizona
Highest Elevation
Mountain Range (ft)
Dragoon Mountains 7,519 Jurassic and Tertiary granite
Galiuro Mountains 7,540 Tertiary volcanics
Huachuca Mountains 9,466 Precambrian granite; Jurassic volcanics
Mule Mountains 6,597 Paleozoic limestone
Rincon Mountains 8,666 Tertiary-Cretaceous granite and gneiss
Santa Catalina Mountains 9,157 Tertiary-Cretaceous granite and gneiss
Tortilla Mountains 4,547 Tertiary-Cretaceous granite
Whetstone Mountains 6,628 Paleozoic limestone; Precambrian granite
Winchester Mountains 7,631 Cretaceous-Jurassic sedimentary and volcanic
rocks; Precambrian granite
Source: Reynolds (1988)

Vegetation is predominantly Sonoran desert scrub in the lower San Pedro River Valley and
Chihuahuan desert scrub in the upper San Pedro River Valley (Bahr, 1991; Brown, 1982).
Historically, the upper San Pedro Valley was Chihuahuan desert grassland but has since been
invaded by woody shrubs (Bahr, 1991; Hastings and Turner, 1965). Riparian vegetation
including cottonwood (Populus), willow (Salix), mesquite (Prosopsis), and tamarisk (Tamarix),
occurs along the river. Oak woodlands dominate the higher elevations of the surrounding
mountains with small areas of mixed conifer woodlands above 7,000 ft.

Late Cenozoic Geologic History

Most elements of the modern topography in the San Pedro Valley can be traced back to the Basin
and Range Disturbance (8-15 Ma?) (Damon and others, 1984; Menges and Pearthree, 1989;
Shafiqullah and others, 1980). Tensional stresses associated with the change from convergent to
transform motion on the west coast tectonic plate boundary resulted in a largely north-northwest
trending series of alternating basins and mountain blocks separated by steeply dipping normal

2 1 My = 1,000,000 years; 1 Ma =1 My before present; 1 ky = 1,000 years; 1 ka =1 ky before present (North American
Commission on Stratigraphic Nomenclature, 1983).
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faults. As the basins dropped, they simultaneously began filling with debris shed from adjacent
mountain blocks. Many of the mountain fronts, especially those composed of granite, retreated
from the axis of the valley forming broad pediments (Melton, 1965; Morrison, 1985; Tuan,
1962). The upper San Pedro Valley is broader and less dissected with a more gently sloping
piedmont than the lower San Pedro Valley (Tuan, 1962). The basin sediments grade from coarse
clastics (e.g., boulders, cobbles, and gravels) near the valley margins to finer sediment (sand, silt,
and clay) and evaporites in the center (Agenbroad, 1967; Heind}, 1957a,b; Smith, 1963). The
upper basin fill stratigraphy is characterized by relatively fine-textured alluvial and lacustrine
sediments overlain by coarse-textured fan deposits {Johnson and others, 1975; Melton, 1965;
Smith, 1964). The thickness of the basin-deposits vary. Geophysical data indicate maximumn
depths of 4,800 to 6,400 feet in the upper San Pedro River Valley between the Huachuca and
Mule Mountains and 3,200 to 4,800 feet in the lower San Pedro River Valley between the Santa
Catalina and Galiuro Mountains (Oppenheimer and Sumner, 1980).

Initially, drainage in the San Pedro Valley was internal within a series of separate topographic
and structural basins, but eventually the basins filled and streams became integrated sometime
during the middle Pleistocene (Johnson and others, 1975). Since then, the San Pedro River and
its tributaries have episodically downcut into the basin fill forming at least three major erosional
surfaces, or strath terraces (Bryan, 1926; Bryan and others, 1934; Chronic, 1983; Haynes, 1987;
Smith, 1963). Valley degradation within the last 1 My has been due to a combination of slow,
regional uplift of the Central Highland Physiographic Province (Figure 5-3) in Arizona
(Shafiqullah and others, 1980; Menges and Pearthree, 1989) and the San Pedro River's attempt to
maintain a graded level or longitudinal profile of equilibrium (Mackin, 1948) as it became
connected to the Gila River. During periods of temporary equilibrium the San Pedro River and
its tributaries formed erosional strath terraces (Bull, 1991). Since latest Pleistocene and
Holocene time, the river has deposited sediments within the axial trench of the basin (Haynes,
1987; Hereford, 1993; Morrison, 1985). Stratigraphic investigations in the upper San Pedro
River Valley by Haynes (1987) indicate that the San Pedro River has repeatedly incised and
backfilled its flood plain during the Holocene (approximately 10 ka to present).

Modern Channel Characteristics

Upper San Pedro River

Today the upper San Pedro River has a variably entrenched channel that meanders through a
relatively mature gallery of riparian trees (Bahr, 1991). Upstream from Lewis Spring, vegetation
within the entrenched channel is predominantly cottonwood and willow, whereas downstream
tamarisk and mesquite are more common (Hereford, 1993). The depth of entrenchment generally
increases downstream along the reach from the Mexican border to Fairbank (Lomeli, 1993).
Within the entrenched channel are coarse-grained point bars that deflect streamflow and play an
important role in meandering and channel-widening (Meyer, 1989). The plan view form of the
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channel (see Brice, 1984; Leopold and Wolman, 1957) is both braided and meandering: the low
flow channel is braided with several branching channels, but the high flow channel is sinnous.
Most of the sediment in the channel is coarser than that exposed in the arroyo walls, especially
near the mouths of tributaries. Pre-entrenchment alluvium is composed predominantly of clay,
silt, and fine sand with localized deposits of coarse sand, pebbles, and cobbles; commonly
intercollated within these sediments are clayey, carbonaceous (cienega) soils (Haynes, 1987,
Hereford 1993:5). Based on channel and bank alluvial particle sizes, the upper San Pedro River
probably classifies as a mixed-load system (Schumum, 1977) transporting comparable amounts of
suspended load and bedload.

Streamflow on the upper San Pedro River is variable spatially and temporally (Brown and others,
1981; Hirschboek, 1985; Chapter 7: This Report). Like many streams in arid and semiand
regions, the ratio of peak annual flood to mean annual discharge is high. Based on the state
surface flow map by Brown and others (1981), the reach between Hereford and 3 miles above
Fairbank contains a perennial baseflow less than 10 cfs. From Fairbank to The Narrows,
streamflow is intermittent.

Lower San Pedro River

Below The Narrows, the lower San Pedro River has an entrenched channe] that tends to be wider
and less sinuous than the upper San Pedro River. Unlike the upper reach, the longitudinal profile
of the lower San Pedro River is convex (Heindl, 1952b; Tuan, 1962). The average gradient
between the Narrows and Redington is approximately 0.3 percent (18 fi/mi} whereas between
Redington and Winkelman it is 0.4 percent (22 ft/mi). Like the upper San Pedro River, the
baseflow channel is braided and contains coarse-grained (pebbles and cobbles) point bars with
the coarsest deposits located near the mouths of tributaries. Because the tributaries entering the
lower San Pedro River are steeper and shorter in length than upstream tributaries, overall alluvial
particle-sizes in the bank and channel increase downstream, a pattern that contrasts with most
humid-region streams (Knighton, 1984). The lower San Pedro River probably classifies as a
bedload system (Schumm, 1977). Vegetation is mostly mesquite and tamarisk along the
floodplain and except for short perennial segments where bedrock is at or near the surface,
streamflow is intermittent (Agenbroad, 1967; Brown and others, 1981).

Historical Channel Changes

With the exception of a few short segments confined by bedrock, the San Pedro River is an
alluvial river and thus has the capability to adjust its channel shape, plan form, and position with
changing environmental conditions (Richards, 1982; Ritter, 1986:248). Specifically, alluvial
rivers will adjust their depth, width, gradient, and hydraulic roughness to accommodate changing
discharge and sediment load (Mackin, 1948; Leopold and Bull, 1979). Changes in channel shape
and plan form can occur at a variety of time scales ranging from 1 to 10,000 years. Arid and
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semiarid streams tend to be more susceptible to rapid changes in channel geometry (Graf, 1988)
and require a greater amount of time to re-establish their original geometry following a
disturbance (Wolman and Gerson, 1979). Rapid (1-10 years) changes in channel geometry and
plan form have been documented for the Gila River (Burkham, 1972; Huckleberry, 1993) and
several of its tributaries (Betancourt, 1990; Cooke and Reeves, 1976; Pearthree and Baker, 1987)
including the San Pedro River (Hereford, 1993).

The channel adjustment that has received the most attention in the Southwest is entrenchment or
arroyo-cutting (Betancourt, 1990; Cooke and Reeves, 1976; Webb, 1985). Many alluvial streams
in the region including the San Pedro River experienced extensive entrenchment in the late 19th
and early 20th centuries (Bahr, 1991; Bryan, 1926; Cooke and Reeves, 1976; Hastings, 1959;
Hendrickson and Minckley, 1985; Hereford and Betancourt, 1993). Stratigraphic exposures of
buried arroyos (Haynes, 1987; Waters, 1988) indicate that these rivers incised prehistorically as
well.

Because of academic interest in the arroyo phenomenon, historical channel changes on the San
Pedro River are well documented (e.g., Cooke and Reeves, 1976; Hereford and Betancourt,
1993). Most of the historical descriptions of the San Pedro River are from the upper reach; most
geological investigations of channel change have been focused on the reach south of The
Narrows. Therefore, historical channel changes on the lower San Pedro River are less well
defined. Channel changes on the upper reach need not necessarily be in tandem with those of the
lower reach since bedrock constrictions present local base level controls and basin morphometry
varies between the two reaches. Because of geomorphic contrasts between the upper and lower
reaches, historical channel changes are reviewed for both reaches separately.

The chronology is divided into three parts. The first period (1697-1870) includes the earliest
descriptions of the river during the Spanish, Mexican, and early part of the American periods.
The second period (1871-1933) marks the beginning of permanent Anglo settlement and the first
cadastral surveys. The third period (1934-present) represents the period for which systematic
aerial photography exists thus allowing for more objective analysis of channel changes.

Upper San Pedro River

1697-1845. Historical descriptions of the San Pedro River begin in 1697 when Padre Eusibio
Kino accompanied by Juan Manje made his 4th expedition into the Pimeria Alta (Burrus, 1971).
They traveled down the entire length of the San Pedro River to its junction with the Gila River
and described in their journals numerous Sobaipuri irrigation ditches and meadows. These
descriptions may imply the San Pedro River Valley had shallow water tables and was not
entrenched. Subsequent descriptions of the upper San Pedro River Valley during the Spanish and
Mexican Periods are scant despite construction of the Presidio of Terrenate in Quiburi (Fairbank)
in 1776 (Hereford and Betancourt, 1993; Kessel, 1966) and the presence of ranches on two land
grants, the San Juan de las Boquillas y Nogales and the San Rafael de Valle, in 1823 (Bahr,
1991). Trapper James Ohio Pattie (1833) visited the San Pedro River during the 1820's which he
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called "Beaver River" after trapping "200 skins". Although tainted by hyperbole, his accounts
imply perennial streamflow throughout most of the San Pedro River.

More direct descriptions of upper San Pedro River begin with the Mexican-American War in
1846. Major Cooke (1938) and his Mormon Battalion marched along the upper San Pedro River
from approximately Hereford to Benson and described it as "a fine, bold, stream” where he and
his men caught "fine trout” up to 16 inches long (also in Hastings, 1959:62; Rodgers, 1965:16).
During the U.S.-Mexico boundary survey if 1851, J.R. Bartlett (1854) also noted continuous
streamflow in the upper San Pedro River, but he also noted that the river below St. David
contained steep banks approximately 9 feet high (Bartlett, 1854; also in Hastings, 1951, and
Hereford and Betancourt, 1993). Bartlett further noted that incision limited the ability to irrigate
adjacent terraces. A few years later, Parke (1857:24) noted that the upper San Pedro River was
variably incised from a few cm to as much as 15 feet. Immediately upstream from The Narrows,
Hutton (1859) described the upper San Pedro River as having a width of approximately 12 feet
and a depth of 12 inches. Although Hereford (1993) cautions that some of these historical
descriptions may be of steep banks on older terraces above the active channel, the cumulative
archival evidence suggests that the upper San Pedro River was indeed discontinuously
entrenched as early as 1850 (Henderson and Minckley, 1984:147), at least thirty years before the
estimate of arroyo initiation made by Kirk Bryan (1926).

1871-1933. The first cadastral survey by the U.S. General Land Office (now the BLM) was
performed within the upper San Pedro River Valley in 1873 (survey notes on file at the BLM in
Phoenix). All of the section lines within townships crossed by the upper San Pedro River had
been surveyed by 1901 with the exception of the original Mexican Land Grants (see Cooke and
Reeves, 1976: Figure I1.6). The survey notes and plat maps provide systematic descriptions of
channel dimensions, particularly width and location. However, the survey notes are often cryptic
and can be easily misinterpreted (see Bahr, 1991; Betancourt, 1990). For example,
measurements of channel width are recorded, but these measurements were made normal to
cadastral lines and thus usually do not represent true channel width. Also, whereas the G.L.O.
plats are the first scaled maps showing channel location, the position of the channel is only
surveyed where it crosses cadastral lines; channel locations between cadastral lines are
interpolated. Nonetheless, the G.L.O. survey notes are the first systematic measurements of the
San Pedro River and provide a base for analyzing historical channe! change.

The first townships in the upper San Pedro River Valley to be surveyed were Townships T. 15,
16,and 17 S, R. 20 E,, by Theodore White in 1873. He later surveyed Township T18S., R21E.
in 1881. Very few channel measurements are provided for Townships 19, 20, and 21 S, R. 21 E.
and Townships 21 and 22 S., R. 22 E. due to the private land grants, and Townships 23 and 24
S., R. 22 E. were not surveyed until 1901 by Phillip Contzen. Following the procedure of
Burkham (1972), measurements of channel width (normal to cadastral lines) were compiled
(Appendix E) and averaged for each Township (Table 5-2). Between St. David and The
Narrows, the channel width in 1873 averaged less than 36 feet. Between the San Juan de las
Boquillas y Nogales land grant and St. David, the channel width in 1881 averaged approximately
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60 feet. This agrees with historical descriptions of a relatively narrow channel (Hastings, 1959;
Hereford and Betancourt, 1993).

- Descriptions of the San Pedro River during the 1870's and 1880's increase in step with Anglo
settlement (Rodgers, 1965). Streamflow diversions for irrigation and processing ore from the
Tombstone Mining District increased during this period. This may have led to reaches on the
upper San Pedro River becoming intermittent during periods of heaviest water use (Hereford and
Betancourt, 1993). However, overall the area was characterized by shallow water tables. In fact,
settlers in St. David destroyed beaver dams and drained local swamps in order to lower water
tables and prevent malaria outbreaks (Rodgers, 1965). Descriptions of the river during this
period are generally consistent with earlier descriptions, i.e., alternating entrenched and
unentrenched reaches and overall perennial flow.

Beginning in the 1880’s and continuing into the 1890's were a series of large floods that impacted
the geometry of the upper San Pedro River (Hereford and Betancourt, 1993). Large floods
occurred in 1886, 1887, 1890, and 1896. The impacts of these floods were variable, but overall
they resulted in expanding the entrenched reaches upstream via knick-point retreat (Hastings,
1959; Hereford and Betancourt, 1993) and expanding channel width via bank cutting and
collapse (Meyer, 1989). Cadastral survey notes confirm channel widening after 1890 (Cooke and
Reeves, 1976; Appendix E). Average channel widths in Township T. 23 S.,,R. 22 E. and
Township T. 24 S., R. 22 E. were 85 and 138 feet, respectively (Table 5-2). The archival record
also indicates that more segments of the upper San Pedro River were intermittent after 1890
(Hastings, 1959). This change in streamflow may be related to the large Pitaycachi earthquake
that shook the region in 1887 and modified spring activity in the valley (DuBois and Smith,
1980). Drought may also have affected the baseflow. Bahr (1991) notes that one of the worst
droughts on record occurred 1891-1893. This drought coincided with a record number of cattle in
the San Pedro Valley, and overgrazing undoubtedly increased the severity of the floods by
increasing runoff and gullying (Carpenter and Bransford, 1921; Cooke and Reeves, 1976;
Dobyns, 1981).

Almost the entire reach of the upper San Pedro River was entrenched by 1920 (Bryan, 1926;
Hereford, 1993). Most of the channel changes in the early 20th century consisted of channel
widening, although near Benson the channel may still have been incising (Carpenter and
Bransford, 1921). In some reaches, the radii of meanders increased (compare channel positions
in 1881 and 1988 in Sec. 21, T. 18 S., R. 21 E,, Plate 1). At Contention, the river meandered
over part of the old townsite (Bahr, 1991:69). Most of the widening and increased sinuosity
occurred during large floods. The largest gaged flood on the upper San Pedro River occurred in
September, 1924 and was estimated to have had a peak discharge of 100,000 ft*/s. Although this
estimate may be exaggerated, this flood nonetheless resulted in tremendous bank erosion and
channel widening throughout the San Pedro River system (Hereford and Betancourt, 1993).
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Table 5-2
Mean Channel Widths for the Upper San Pedro River (ft)
Township Year Mean
T158 R20E ' 1873' 35
1935° 266
T16S R20E 18732 27
1935° 238
T17S R20E 1873 28
1935° 285
T18S R21E 1881* 58
1935° 367
T19S R21E . .
T20S R21E - -
T21S R21E 1901° 73
1935° 492
T21S R22E 1909¢ 261
1935° 246
T22S R22E - .
T238 R22E 1901’ 85
1935° ‘ 303
T24S R22E 1901° 137
1935° 321
! White; Book 811 2 White; Book 804 3 White, Book B45 4 White; Book 889
¥ Contzen; Book 935 ¢ Wright; Book 2167 7 Contzen; Book 983 ¢ Contzen: Book 989
¥ Measured from 1:62,500 scale aerial photography

1934-1993. The first systematic aerial photographs were flown in 1935 and show a largely
continuous streamflow within a sandy, braided channel. Channel widths measured normal to
section lines on the 1935 photography are considerably greater than those recorded by the GLO
surveyors (Table 5-2). As mentioned above, some meandering reaches show significant changes
in channel location during the last 60 years whereas other reaches show very little spatial changes
(Plate 1). The frequency of large floods decreased during the 1940's, and 50's, as did the rate of
channel widening (Hereford, 1993). Hereford's (1993) photographic analysis of the reach from
Hereford to Contention indicates that the entrenched channel reached its maximum width in the
1950's. Since then, alluvium has been accumulating within the entrenched channel. Removal of
cattle from this reach in 1986 has resulted in increased vegetation within the channel which in
turn has facilitated aggradation (Lomeli, 1993).
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Lower San Pedro River

1697-1870. Descriptions of the lower San Pedro River during the Spanish, Mexican, and early
American periods are less abundant than those for the upper reach since most of the ranching and
agricultural activity took place upstream from The Narrows. In general, descriptions of the lower
reach during this period are consistent: a small unentrenched stream with low but generally
consistent streamflow. The numerous Sobaipuri irrigation ditches described by Kino and Manje
(Burrus, 1971) imply that the river in 1697 was unentrenched, at least at the Sobaipuri villages.
They also described marshy conditions indicating shallow water tables (Henderson and
Minckley, 1985). The river also contained numerous beaver ponds and edible fish (Patty, 1833).

Like the upper reach, descriptions of the lower San Pedro River begin in earnest with the
Mexican-American War in 1846. The archival record suggests that water tables were generally
shallow, but there may have been some reaches below Mammoth that were seasonally dry. In
November, 1846, Steven Watts Kearny expedition passed down the Gila River and camped on
the lower San Pedro River approximately 1 mile from its mouth. Several men kept journals
describing the terrain including William Emory and Abraham Johnston. Emory (1848:75) noted
that the San Pedro River was a "few yards wide and one foot deep”, and Johnston (1848:592)
commented that an active man could jump across the water. Six years later, Parke (1857:24-26)
noted that at this reach (within a few miles of the Gila River) "water sinks below the surface and
rarely runs above it". This is the earliest reference to intermittent streamflow on the San Pedro
River. Leach (1858; referenced in Brown and others, 1981) also noted no flow in reaches of the
lower San Pedro River. Other indications are that water tables were still relatively high in the
lower San Pedro Valley. Conditions were certainly marshy at Camp Grant located at the mouth
of Aravaipa Canyon. Constructed in 1859, it was plagued by malaria and soon abandoned and
moved to the base of the Pinaleno Mountains (Bahr, 1991; Henderson and Minckley, 1985).

1870-1933. Channel conditions changed little between 1870 and 1890 (Hastings, 1959). The
first cadastral surveys were performed in the lower San Pedro Valley in 1877 and 1879 by John
L. Harris. His survey notes indicate that the channel was generally less than 40 feet wide (Table
5-3). Moreover, survey plat maps show several "acequias” or irrigation ditches implying non-
entrenchment.

Beginning in 1890, the lower San Pedro River started to change. A series of large floods in
1890, 1893, 1894, and 1896 resulted in channel cutting and widening along some portions of the
lower San Pedro River (Hereford and Betancourt, 1993). Newspaper accounts indicate
considerable farm property was lost along the river during this decade, especially near
Dudleyville. Bahr (1991:111) quotes rancher C.H. Bayless comments made in 1900’ regarding
channel change:

“dbout 12 years ago the [lower] San Pedro Valley consisted of a narrow strip of

3 Descendants of C.H. Bayless dispute the accuracy of this quotation (See Appendix K).
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subirrigated and very fertile lands. Beaver dams checked the flow of water and
prevented the cutting of a channel. Trappers exterminated the beavers, and less
grass on the hillsides permitted greater erosion, so that within four or five years a
charnnel varying in depth from 3 to 20 feet was cut almost the whole length of the
river. Every year freshets are carrying away new portions of the bottom lands.”

Table 5-3
Mean Channel Widths for the Lower San Pedro River (ft)
Township Year Mean
T5S R15E 1877 35
1934 1,600
T6S R16E 18772 36
1934 1,280
T7SR16E 1877 38
1934 930
T&S R16E 1877* 35
1934 1,120
T8S R17E 1877° 40
19341 925
T9S R17E 1877 33
1934 1,312
T9S R18E 18797 32
19341 ' 1,210
T10S R18E 1879" 34
1934 1,310
T1IS RISE 1879° 35
1934 837
T128 RISE 1879'° 26
1934 236
T128 R19E 18791 28
‘ 1934" 338
T13S R19E 1879% 29
1934 512
T14S R20E 19021 99
1934 223
! Harris; Books 633, 1477 * Hards; Book 699 ¥ Harris; Book 721 3 Jacobs: Book 879
2 Harris; Books 672, 1477 ¢ Harris: Books 733, 1477 ¥ Harris; Books 762, 1474
3 Harris; Books 686, 1477 7 Harris; Books 734, 1474 ' Harris; Books 763, 1474
* Harris; Books 698, 1477 ® Harris; Book 752 12 Harris; Books 786, 1474
"* Measured from 1:62,500 scale acriat photography
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By 1926, well defined channels existed along the lower San Pedro River and the dominant
channel process was channel widening. The first cadastral survey of Township T. 14 S,, R. 20 E.
was in 1902 (Table 5-3) and records wider channel dimensions than those in adjacent townships
that were surveyed 25 years earlier. The main channel of the San Pedro River did not become
incised into the floodplain in the Redington area, however, until the flood of September 1926 (J.
Smallhouse, oral communication, 1996).

1934-1993. The first systematic aerial photography of the lower San Pedro Valley was performed
by the Soil Conservation Service in 1934. The photography reveals a shallow, braided channel
within an incised flood plain. The channel is dramatically wider than in the 19th century
(Appendix E; Table 5-3), especially downstream from Redington. The magnitude of widening
during this period is greater on the lower reach, perhaps because the bank materials are coarser
and more susceptible to erosion (Knighton, 1984:63; Schumuin, 1977). Because of the wider,
entrenched reach below Redington, changes in channel position through time are greater along
this segment than any other part of the river. Channel widening has probably slowed if not
stopped, and reaches below Mammoth are presently aggrading (Hereford and Betancourt, 1993).

Channel Conditions in 1912

As of the time of statehood, Arizona was experiencing one of the wettest periods in several
centuries (Stockton, 1975). The period 1905-1917 was a time of above average winter and
spring precipitation throughout the region. Some of the largest historical peak discharges within
the Gila River system occurred during this period (Burkham, 1970; Ely, 1992, Huckleberry,
1993; Olmstead, 1919). The frequency of large floods on the San Pedro River increased as early
as 1890, although Hereford (1993) notes that on the upper San Pedro River it was greatest
between 1915 and 1940. This period of increased large flood frequency during the early part of
the 20th century undoubtedly affected channel geometry and position. There is, however, no
evidence that the baseflow of the river changed during this period.

Channel entrenchment had begun on the San Pedro River several decades before statehood, and
most of the San Pedro River was already entrenched by 1912 (Bahr, 1991; Cooke and Reeves,
1976; Haynes, 1987; Hereford, 1993; Hereford and Betancourt, 1993). Exceptions were along
short bedrock reaches (e.g., The Narrows) and a reach near Hereford that was only 1 to 3 feet
deep between 1910 and 1914 (Haury and others, 1959). In 1912, streamflow in the upper San
Pedro River was largely perennial and shallow with less than 10 cfs baseflow, and the braided
channel meandered within the confines of the arroyo banks. On the lower San Pedro River,
streamflow was largely intermittent with short reaches of perennial flow (less than 10 cfs).

Because much of the river was already entrenched, flood flows during the wet period of the early

part of this century were largely confined within the walls of the channel. This undoubtedly
increased the velocity and magnitude of floods along the river since less water was retained as
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storage on the vegetated flood plain (Burkham, 1976). The incised channel also effectively
concentrated flow and accentuated the erosive capacity of the river. Gravel bars within the
channel deflected flow into the arroyo walls resulting in bank collapse and channel widening
(Meyer, 1989). Thus the dominant channel process in 1912 was channel widening.

Although not as wide as shown in 1934 and 1935 photography, the entrenched channel of the San
Pedro River in 1912 was considerably wider than what was recorded in the original cadastral
survey notes of the 1870's and 1880's (Tables 5-2 and 5-3). On the upper San Pedro River, the
width of the entrenched channel probably averaged between 130 and 260 feet. On the lower San
Pedro River channel widths were greater and more variable. Between The Narrows and
Redington, the width of the entrenched channel probably averaged 130 to 260 feet; downstream
from Redington, channel width probably averaged 330 to 650 feet. The depth of the modern
entrenched channel varies 5 to 20 ft throughout the San Pedro River (Kottlowski and others,
1965: Figure 1) and probably does not differ substantially from channel depths in 1912.

Summary

The San Pedro River is a representative example of alluvial streams in the Southwest that have
experienced significant geomorphic and hydrological changes in response to climatic and/or
human perturbations. Both the upper and lower reaches experienced channel entrenchment and
widening during the last half of the 19th century and the first half of the 20th century (Bahr,
1991; Henderson and Minckley, 1985; Hereford, 1993; Hereford and Betancourt, 1993). By
1912, most of the San Pedro River had already experienced entrenchment. In the upper San
Pedro Valley, the river generally consisted of a small braided stream with a baseflow of less than
10 cfs that flowed between vertical banks 130 to 260 feet wide. In the lower San Pedro Valley,
the river also had a small braided channel that flowed between vertical banks, but intermittent
reaches were common below Redington, and the channel banks were commonly wider than 330
feet.

Based on Holocene stratigraphy (e.g., Haynes, 1987; Hereford, 1993), entrenchment and
widening have occurred in the past and appear to be a natural cycle within the fluvial system.
This may simply be a fluvial adjustment to changes in the discharge:sediment load ratio. Human
disturbances probably have also affected the magnitude and rate of channel change on the San
Pedro River (Bahr, 1991; Dobyns, 1981), but the driving force in these changes are probably not
anthropogenic. That some reaches are presently aggrading (Hereford, 1993) suggests that these
fluvial adjustments are cyclical, and one can expect the entrenched channel to fill in the future.

In general, the geomorphology of the existing channel is broadly representative of the channel
conditions as of the time of statehood. The geologic investigation indicates that impediments to
boating include seasonal low flow, intermittent flow conditions (no flow), shifting channels, and
erosive conditions during periods of high flow and floods.
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Chapter 6
San Pedro River Land Use

Introduction

This chapter summarizes land uses along the San Pedro River study reach between the Gila River
Confluence and the headwaters, as they relate to the ASLD Stream Navigability Study. Specific data
collected for this study included:

Land Ownership

Land Leases

Existing Uses

Existing Improvements

wildlife and Recreation Classifications

No updates or changes in the land use or land ownership data base were made as part of 1997 or
2004 revisions of the original CH2M HILL report.

Data Sources

The primary data sources for San Pedro River land ownership, land use, and improvements was
information obtained from county assessors' offices, and other public agencies as described below.
Leasing data was collected from ASLD (mining and other uses), BLM (agriculture and mining), and
the U.S. Forest Service (grazing). Wildlife, riparian, and recreational classifications were obtained
from Arizona Game and Fish Department and the U.S. Fish and Wildlife Service.

Methodology

The primary work product for the land use assessment is a GIS for the San Pedro River study reach.
Geographical Information Systems combine the spatial characteristics of digital mapping with the
resource information library capabilities of a database. Through a GIS, information such as land
ownership (title), biological and hydrologic characteristics, land use, or other descriptive information
can be tied to specific parcels or river reaches. The San Pedro GIS was constructed from assessor
records from Pima County, Pinal County, and Cochise County, and other information from a GIS
being constructed by ALRIS, an inter-agency group funded by the State of Arizona, and information
from the BLM. However, parcel datasets for portions of the San Pedro received from Pima FCD,
Cochise FCD, and BLM, but were found to be incompatible with ALRIS coordinates, and the parcels
were digitized from the assessor maps.
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GIS tiles from ALRIS's LAND library were received from ALRIS as Arc/Info export files and
reconverted into PC Arc/Info coverages. Periods (.) within PAT attribute names were converted by
PC Arc/Info into underlines (), and STATUS.DATE was truncated to STATUS_DAT due to the
length of the name. Four new items -- BOOK, MAP, PARCEL, and OWN_CODE -- were added
(See Appendix H). To facilitate digitizing of parcel polygons, tic marks were generated for each tile
using NODEPOINT. The point cover was converted into a text file using UNGENERATE, and
appended to the TIC file using TABLES. Arcs for parcel polygons were digitized from assessor
maps. In most cases, parcels were digitized on and/or adjacent to the river bed as delineated on the
assessor maps, though USGS maps and ALRIS's HYDRO layer were consulted as well. Where
"meander lines" were delineated on assessor maps, all parcels within that area were digitized.

Where possible, tic marks at section corners were used for reference. For half- or quarter- section
maps, tics were generated using a midpoint algorithm. For detail maps lacking sufficient reference
points, tics were placed at strategic points corresponding to the outline of the mapped area. USGS
quad maps provided additional coordinates for certain boundaries. In most cases, assessor maps
were considered the final authority in matters of boundary and ownership, though USGS and Forest
Service maps were consulted in cases of conflicting data regarding boundaries of agency
administered lands. Where conflicts were irreconcilable, ALRIS-digitized boundaries were left as 1s.

Once aH arcs for a particular tile were digitized, topology was rebuilt using CLEAN (fuzzy tolerance
1.5, dangle length 20), the results were checked for dangles and slivers, and polygons were rechecked
against the original maps. Polygon labels were then created and attributes assigned and checked for
consistency.

The OWN_CODE attribute was assigned using a dBASE macro. Once the owner relate files were
completed, parcel polygons were checked to make sure that every one could relate to the owner file.
Ownership relate files were entered in Quattro Pro from "field notes” taken at assessor offices. The
files were then converted to dBASE III and reformatted. Assessor land use codes (State of Arizona
Property Use Codes) were recorded and entered at the same time as name and address of owners.
Metroscan files also included the land use code. A dBASE program was written to convert those
valies to the standard table given in Appendix H -- the standard table was developed in collaboration
with the Arizona State Land Department.

A MOSS file was received from BLM representing riparian vegetation for part of the San Pedro
River and was shifted to match the ALRIS coordinate system. Attribute items TYPE, ACRES,
MAP_LABEL, and DESCRIP were added (See Appendix H). Ordinary high watermarks for the San
Pedro River were digitized from lines drafted onto USGS 7.5' topographic maps. Gaging stations
were also digitized where encountered on the base maps. Since these maps were not made available
until after the completion of the land ownership/use GIS, they were not used as a guide in digitizing
parcels.
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Plots of GIS information for the San Pedro River are included in Appendix H. The San Pedro River

GIS plots included in appendix H include:

. Land Ownership
. Ordinary High Watermark
. Land Use

FCDMC GIS. Technical details regarding creation of the GIS are summarized in Appendix H. The

remainder of this chapter summarizes information represented graphically in the GIS.

Land Use and Ownership

Land ownership, or current title, and land use information obtained from assessors' records and other
sources are shown in Tables 6-1 and 6-2. The largest percentage of land in the reach is privately
held. The BLM and the State are the next largest land holders. Land uses in the river valley include
grazing, agricultural (orchards/crops/miscellaneous), residential, and undeveloped. The San Pedro
River reach includes three land grant parcels, the San Pedro Riparian Preserve, and several Nature
Conservancy holdings. The San Carlos Indian Community also claims a portion of the reach.

Tabtle 6-1
San Pedro River Land Ownership.

Owner Acres
Private 10,185
Bureau of Land Management 3,566
State 1,010

Highway (R-O-W) 26

San Carlos Indian Community 45
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Table 6-2
San Pedro River Land Use,
Land Use Acres
Grazing 5,936
Crops/Orchards 1,458
Misc. Undeveloped 1,210
Residential 895
Mineral/Mining 226
Unclassified 178
Misc. Developed 91
Municipal/County 20
Misc. Agricultural 14
Misc. Commercial 11

Riparian Information

BLM provided riparian data for a portion of the San Pedro. The BLM's MOSS data file was

converted to an Arc/Info coverage and was slightly reformatted. Riparian vegetation data are
summarized in Table 6-3.

Table 6-3
San Pedro River Riparian Data
Land Use Acres
Int.SW riparian deciduous forest 2486
Semidesert grassland 642
Private agricultural 199
Chihuahuan desert scrub 144
Agricultural 39
Int.SW swamp and riparian scrub 28
Chihuahuan interior marshland 3
Californian maritime marshland 26
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Chapter 7
Hydrology of the San Pedro River

Introduction

The San Pedro River is one of the most intensely studied rivers in the southwest. A plethora
of studies have been conducted which have attempted to determine the cause of channel
changes which occurred in the late 1800's and early 1900's. While the cause of pre-statehood
channel change has not yet been definitively established, these studies provide a useful
database from which to obtain information on the hydrology of the San Pedro River at the
time of statehood. This chapter describes the hydrology of the San Pedro River as it relates to
title navigability. Several types of information are presented:

Historical Flow Records
Modern Flow Records
Hydraulic Rating Curves
Flood Frequency Data

In addition, information on flood frequency, boating, and irrigation is presented.

Stream Reaches

The San Pedro River can be broken into two reaches with somewhat distinct hydrologic
conditions (Figure 7-1). The two reaches meet at "The Narrows" a bedrock constriction
located between the foothills of the Rincon Mountains to the west and the Little Dragoon
‘Mountains! to the east. The upper San Pedro River extends upstream from The Narrows
through the City of Benson, and the communities of St. David, Fairbank, Charleston,
Hereford, and Palominas. The upper San Pedro River is perennial from about Hereford to
Fairbank, and intermittent downstream of Fairbank. The lower San Pedro River extends
downstream from The Narrows to the confluence with the Gila River, passing through the
communities of Cascabel, Redington, Mammoth, and Dudleyville. The lower San Pedro
River is characterized by an entrenched, broad, braided channel with only isolated reaches of
perennial flow near areas of shallow bedrock.

! Technically, a portion of the Little Dragoon Mtns called "Johnny Lyon Hills."
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Figure 7-1: San Pedro River Watershed Map
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Data Sources

Hydrologic data were derived primarily from published stream gage records of the U.S.
Geological Survey (cf. USGS, 1954; 1991), historical accounts of the San Pedro River (cf.
Dobyns, 1981; Davis, 1981), and other reports on the hydrology of the San Pedro River (cf.
ADWR, 1991). More detailed descriptions of archeological and historical records, stream

geology and geomorphology, and boating and navigability criteria for the San Pedro River
basin are summarized elsewhere.

Hydrologic Setting

The San Pedro River is located in Cochise, Pima, and Pinal Counties in southeastern Arizona
with a portion of the watershed extending into northern Sonora, Mexico. The river drains
north from Mexico to Winkelman where it joins the Gila River. The total drainage area is
4,453 mi® at Winkelman. Elevations within the watershed range from 9,466 fi. at Miller Peak
in the Huachuca Mountains to 1,920 ft at the Gila River confluence. The maximum elevation
of the river itself within the study area is 4,260 ft. at the Mexican border near Palominas. The
rivers flows entirely within the Basin and Range Physiographic Province of Arizona (Figure
5-3). The watershed is bounded by the Mule, Dragoon, Winchester, and Galiuro Mountains
to the east, and the Huachuca, Whetstone, Rincon, Santa Catalina, and Tortilla Mountains to
the west. The river flows in alluvium except in short reaches where bedrock is exposed in the
channel, such as at Tombstone Hills and The Narrows, near Redington and the Aravaipa
Creek confluence, and at Dudleyville.

Climate conditions in the San Pedro River watershed vary with elevation, though most of the
basin may be classified as semi-arid. Annual precipitation is bimodally distributed with
about 55 percent of the total precipitation occurring between July and August, and 20 percent
occurring between December and February. Lower elevations receive about 15 inches of
precipitation annually, but precipitation at higher elevations can reach 25 or more inches.
Peak precipitation occurs from about July to September, during summer "monsoon”
rainstorms caused by orographic release of tropical moisture entering the watershed from the
Gulf of Mexico. A slight increase in average monthly rainfall occurs during winter months
due to cyclonic storms originating over the Pacific Ocean. Tables 7-1 and 7-2 illustrate the
temporal and areal variation of recorded precipitation and temperature within the watershed.

Vegetation along the San Pedro River is predominantly Sonoran desert scrub in the lower
reaches, with Chihuahuan desert scrub in the upper reaches. Historically, the upper San
Pedro Valley was Chihuahuan desert grassland but has since been invaded by woody shrubs
and other species (Huckleberry, 1993). Since the late 1800's, riparian vegetation such as
cottonwood, willow, tamarisk, and mesquite have populated the river corridor (Hastings and
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Turner, 1965). At higher elevations oak woodland and mixed conifer species are found.

Table 7-1
Climatic Data for San Pedro River Watershed Stations
Average Winkelman Benson Bishee
Annual 1942-1980 1900-1975 1900-1982
Statistic elev.= ft. elev.= ft. elev.= ft.
Precipitation {in) 14.1 11.4 18.4
Max. Temperature 84 80 74
Min. Temperature 46 45 49
Table 7-2

Seasonal Climatic Variation in the San Pedro River Watershed.

Precipitation (Inches) and Temperature (°F)

Month Winkelman Benson Bisbee
1942-1980 1900-1975 1900-1982
elev.=1,325 ft. elev.=3,314 ft elev.=5.410 ft.
January 1.3 0.7 1.1
February 1.1 0.8 1.3
March 1.1 0.5 1.0
April 0.4 0.2 0.5
May 0.3 0.1 0.2
June 0.3 0.3 0.7
July 2.0 27 4.0
August 2.6 2.8 4.7
September 1.5 1.3 1.8
Qctober 1.3 0.6 0.9
November 0.9 0.6 0.8
December 1.4 0.7 14
Annual 14.1 11.4 18.4

SOURCE: Sellers et al, 1989

The hydrology of the San Pedro River is also impacted by irrigation diversions, ground water
pumping, evapotranspiration (cf. ADWR, 1991), ground water-surface water interactions (cf
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Stetson, 1987), and watershed impacts including grazing, timber, and fire (Dobyns, 1978).
Statehood/Pre-Statehood Hydrology

Hydrologic data for the San Pedro River for the period preceding statehood is derived
primarily from historical accounts of early explorers and settlers. Although the San Pedro
River is one of the most thoroughly studied rivers in the southwest, systematic collection of
hydrologic data generally did not begin until after 1912.

Historical Descriptions of River Flow. Historical documentation of pre-statehood river
conditions dates to the mid 1500's and early exploration by Spanish missionaries. Accounts
of these explorations as they relate to hydrology and stream channel conditions are described
in more detail elsewhere (cf Hastings and Turner, 1965; Davis, 1982; Dobyns, 1978;
Chapters 3 and 5, this report) and will not be repeated here. Interest in the impact of climate
change and anthropogenic forces on southwestern rivers have prompted historical analyses of
the San Pedro River which document the transformation of the San Pedro River from what
may have been a mostly unentrenched stream with perennial flow and beaver and fish
populations, to a entrenched arroyo with limited perennial reaches, and almost no aquatic
animal and fish species.

However, for the purposes of analysis of the hydrology of the San Pedro River as of the time
of statehood, it is important only to note that the entrenchment was substantially completed
by 1912 (cf Cooke and Reeves, 1976; Hereford and Betancourt, 1993; Haury et al, 1959). By
1912, few beaver were found on the river, large fish were all but eliminated, and a deep
arroyo had formed over most of the study area (Dobyns, 1978), leaving the San Pedro river
channel as a braided stream winding back and forth on a sandy bed located within an
entrenched floodplain (USGS, 1901). Furthermore, most investigators believe these channel
changes to be, at least in part, caused by natural forces (cf. Cooke and Reeves, 1976; Hastings
and Tumer, 1965). Therefore, natural stream conditions as of statehood were probably not
dissimilar to existing stream conditions.

Streamflow measurements. Four USGS gaging stations (Figure 7-2) were operated prior to or
during 1912: (1) San Pedro at Charleston; (2) San Pedro near Fairbank; (3) San Pedro at
Fairbank; and (4) San Pedro at Winkelman. None of these stations were in operation during
the month of February 1912.

. The San Pedro at Charleston station was established in 1904, but was operated
only as a crest stage gage between August 1906 and 1913. No streamflow
measurements of any kind were reported at the Charleston gage for 1912
(USGS, 1914). Long-term streamflow records for the Charleston gage
indicate that the average flow rate for the month of February is 28 cfs, with an
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average annual flow rate of 13 cfs (USGS, 1991).

. The San Pedro near Fairbank station was operated downstream of a diversion
dam for irrigation on the Boquillas Ranch. Streamflow measurements are
reported for three dates. The total’ estimated flow in the river was 14 cfs, 22
cfs, and 18 cfs on January 19, March 18, and April 20, 1912, respectively.
Flow in the river downstream of the dam was 14 cfs, 1 cfs, and 3 cfs,
respectively. Gage notes state that "nearly the entire low-water flow is
diverted at the dam [upstream] for irrigation on Boquillas ranch" (USGS,
1914).

. The San Pedro at Fairbank® station was operated in late 1912 and recorded
only four discharge measurements ranging from 11 cfs to 18 cfs.
Unfortunately the dates of measurement do not correspond to dates of
measurements at other stations on the San Pedro River (USGS, 1914). The
average monthly discharge for February between 1913 and 1920 was 47 cfs,
with an average annual discharge of 96 cfs in the same time period.

. The USGS (1901) reported in 1899 that the lower San Pedro River was dry,
due in part to the large number of small canals.

. The San Pedro at Winkelman station operated from April through August
1890 with average monthly flows ranging from 0 cfs to 295 cfs. The station
notes that 2,700 acres were irrigated on the San Pedro River in 1890 (USGS,
1954).

Systematic analyses of long-term stream gage records (ADWR, 1991), precipitation (Cooke
and Reeves, 1976), ground water levels (ADWR, 1991), and climatic indices (Sellers, 1960)
have identified trends that would tend to slightly decrease average annual runoff rates on the
San Pedro River between 1900 and the present.

Summary. The San Pedro River was dramatically altered from the channel conditions
described by the first non-native explorers in the period prior to statehood. However, most of
the literature supports the conclusion that these channel changes were substantially completed
by 1912. Since 1912, the hydrology of the river has not radically changed, although average
annual streamflow rates have progressively declined since the 1920's. Thus, long-term
modemn gage records are probably broadly representative of streamflow rates as of the time of
statehood.

2 . . L
Includes flow in stuiceways and canals at diversion dam.

? Station name changed to San Pedro near Fairbank in 1913 Surface Water Summary and subsequent USGS
report. The original San Pedro near Fairbank station at the Boquillas diversion dam was not used after 1912.
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Post-Statehood Hydrology

The hydrology of the San Pedro River has been investigated for water rights settlements,
ground water-surface water interaction studies, climate change studies, in-stream flow permit
applications, and other related studies. The long-term stream gage records of the USGS form
the basis of the majority of these analyses.

Gage Records. Streamflow records for nine gaging stations are available for the San Pedro
River, not including tributaries (Table 7-3). Sufficient data to develop statistical streamflow
summaries are available for six of these stations (Tables 7-4 and 7-5).

Table 7-3
San Pedro River USGS Streamflow Gaging Stations
Station Name Period of Record Location
at Palominas 10/30 - 6/41; 10/50 - 9/89 4.5 mi. d/s Mexico
at Charleston 4/04 - 8/06; 10/13 - 9/89 0.3 mi. S Charleston
near Fairbank 9/12 - 9/26 2.5 mi. w/s Fairbank
at Fairbank 10/26 - 9/28 Rt. 82 Bridge
near Tombstone 6/67 - 9/86 2.6 mi. N Fairbank
near Benson 10/66 - 9/76 11 mi. N Benson
near Redington 6/43 - 6/47; 7/50 - 9/89 4.5 mi. w's Redington
near Mammoth 5/31 - 6/41 Rt. 77 Bridge
at Winkelman 5-8/1890; 6/66 - 9/78 1.0 mi. w/s Gila River

Sources: USGS, 1914; 1954; 1991

Flow Duration Curves. A flow-duration curve shows the percentage of time (frequency)
during some time period studied that a specified rate of flow was equaled or exceeded. The
curve also provides a useful method for analyzing the availability and variability of
streamnflow. That is, the slope of a flow-duration curve is a good indication of the capacity of
a basin to store water, Storage of water in alluvium or bedrock aquifers tends to lower the
variability of the flow by reducing the peak flows and spreading the same volume of runoff
over a longer time period. A steeply sloping flow duration curve indicates high variability in
flow rates and small amounts of natural storage, and gently sloping curve indicates a low
variability, which is characteristic of a consistent component of base flow per unit drainage
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area (Owen-Joyce and Bell, 1983). The station at Palominas and the stations from Benson
downstream have steeply sloping flow duration curves. These stations correspond to the
intermittent reaches of the river. The Charleston and Tombstone station have less steeply
sloped flow duration curves, though they are steep compared to other perennial rivers in
Arizona such as the Verde River. Flow frequency estimates for all of the San Pedro River
stations converge for low frequency events (less than 20%), indicating a similar flood
hydrology for the entire river.

Average Flow Rates. Monthly and average annual flow rates at San Pedro River gage
stations are shown in Table 7-5. Floods with high peaks tend to skew the average as
indicated by median flow rates and flow duration statistics shown in Table 7-4. Therefore,
median (50%) flow rates are probably best representative of “typical” flow conditions.
However, average flow rates are useful for showing spatial and temporal variation of
streamflow during the year at various locations in the study area. The skew of average rates
is best illustrated at the Benson, Redington, and Winkelman stations where the median flow
rates (50% duration) in this intermittent reach are close to zero, but average flow rates are
about 40 cfs.

Table 7-4
San Pedro River Streamflow Statistics (cfs)

Gage Average Annual' | 90% Flow Rate | 50% Flow Rate 10% Flow Rate
Palominas 32 35 2.7 0
Charleston 59 77 14 4
Tombstone 36 82 13 0

Benson 32 41 0 0
Redington 45 55 1 0
Winkelman 44 52 3 0

General Information. ADWR (1991) provides the most detailed description of the existing
hydrology of the San Pedro River. Key information reported by ADWR includes:

o Most of the San Pedro River between Hereford and the St. David Irrigation
ditch is perennial. Only about four miles of the river downstream of St. David
is perennial,

. The few springs in the study area discharge at rates of only a few gallons per
minute {0.002 cfs).
. Ground water in the San Pedro River basin flows toward or into the San Pedro
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River.

Surface water flows are highly variable, with the major component of flow
(including base flow) resulting from direct response to precipitation.

The average annual discharge rate from the river at Winkelman would
increase by about 42 cfs if existing diversions and other water withdrawals
were (includes ground water pumping and other depletive uses in the
watershed) removed.

Average streamflow rates have declined since the 1920's at some stations on
the San Pedro River.

Stetson, Inc (1987) reports the general decline in streamflow is due in part to ground water
withdrawals in excess of natural recharge.

Table 7-5
Average Flow Rates, San Pedro River (cfs).
Menth Palominas | Charleston | Tombstone Benson Redington Winkelman
1931-1981 1905-1989 1968-1986 | 1967-1976 | 1944-1989 1967-1978
January 22 38 56 3 33 15
February 11 28 45 3 22 43
March 8 24 37 g 16 74
April 3 13 15 0 4 8
May 1 9 8 0 1 2
June 4 13 4 5 2 .2
July 89 148 104 124 103 66
August 154 233 160 165 215 134
September 36 91 58 34 50 39
October 26 40 95 9 51 80
November 5 18 16 2 4 7
December 22 50 63 20 36 55
Annual 32 59 56 32 45 44
Sources: USGS (1954; 1991)
NOTE: Compare average and median flow rates, as in Table 7-4. _
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Comparison of Modern and Historical Record. No systematic data exist by which to
compare post-statehood flow rates with flow rates at the time of statehood. Secondary
sources such as tree-ring data (Smith and Stockton, 1981) and precipitation analyses {Cooke
and Reeves, 1976) indicate that the period around statehood was wetter and more flood prone
that the most recent period of record. However, since no statistically significant climatic
change has occurred since statehood (Sellers, 1960), streamflow records unaffected by
development-retated changes should adequately predict statehood streamflow rates. Some
stations in the San Pedro watershed have shown declining flow rates, possibly due to
increased ground water withdrawals. Therefore, use of long-term gage records may tend to
under predict flow rates which occurred at statehood, but are broadly representative of that
time period.

Hydraulic Rating Curves

Hydraulic rating curves relate stream discharge to flow depth, width, and velocity. Two
sources of information were used to develop rating curves for the San Pedro River: (1)
historical measurements of stream stage, velocity, and discharge taken around the time of
statehood by the USGS; and (2) recent streamflow characteristics recorded by USGS field
personnel working at stream gage stations still in operation. A typical rating curve for the
San Pedro River is shown in Figure 7-3; locations of San Pedro stream gages are shown in
Figure 7-2; documentation on rating curves is attached in Appendix F.

Historical streamflow data were available from the Charleston (1904-1906), and (near)
Fairbank (1915-1924), stations. To reconstruct rating curves, published stage, velocity, and
discharge readings from the period of record closest to statehood were tabulated. Stream
stage was then related to average stream depth. Finally, other streamﬂow parameters such as
topwidth and velocity were estimated using Manning's equation’, assuming a rectangular
channel. Rating curves were then developed and compared to monthly and annual
streamflow statistics, as illustrated below.

Recent stream gage measurements were available for the Redington (10/81 to 10/92) and
Tombstone (9/81 to 10/86) gages. Field measurements of stream width, velocity, topwidth,
and velocity were entered into a data base and a rating curve was fit to the data. Hydraulic
characteristics for monthly and average annual flow rates were then obtained from the rating
curve.

* Manning's equation: Q= 1.49 A/n R*" $%7; where: Q = Discharge, cfs; A = Flow Area, ft*; n=
roughness coefficient; R = hydraulic radius, ft.; S = channel slope, f/ft.
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Summaries of the data from the rating curves for each station are shown in Tables 7-6 to 7-

10. These data are intended to be representative of the following reaches:

Upper San Pedro River: Charleston (Table 7-6, Historical Data); Charleston
(Table 7-7, Recent Data); Fairbank (Table 7-8, Historical Data); Tombstone

(Table 7-9, Recent Data)

Lower San Pedro River: Redington (Table 7-10, Recent Data)

The Tombstone station is located about 5 miles from the historic Near Fairbank station.
These data may be compared in a general way to illustrate potential changes in river
characteristics from the time of statehood and the present time.

Table 7-6a

San Pedro River at Charleston, 1904 to 1906

Avera%e Hydraulic Characteristics

Month Flow Rate Average Depth Velocity Topwidth
(cfs) (f) (ft/sec) (ft)
January 38 1.1 3.9 8
February 28 1.0 37 7
March 24 1.0 3.6 7
April 13 0.5 3.0 5
May 9 0.4 2.8 4
June 3 0.2 2.5 3
July 148 1.7 5.1 17
August 233 1.9 5.6 19
September 91 1.5 4.6 13
October 40 1.2 4.0 8
November 18 0.7 3.3 5
December 50 1.3 4.2 10
Annual 39 1.3 4.3 10
NOTE: Discharges from entire gage record: 1904-1991
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Table 7-6b

San Pedro River at Charleston, 1904 to 1906
Flow Duration Hydraulic Characteristics

Flow Period Flow Rate Average Depth Velocity Topwidth
(cfs) (ft) {ft/sec) {ft)
Average Annual 59 13 43 10
Flow
50% Flow 77 1.4 4.4 12
50% Flow 14 0.5 3.0 5
10% Flow 4 0.2 2.5 3
Table 7-Ta
San Pedro River at Charleston Gage #09471000
Average Hydraulic Characteristics
Month Flow Rate Average Depth Velocity Topwidth
(cfs) (ft) {ft/sec) (ft)
January 38 0.7 1.7 37
February 28 0.6 1.5 33
March 24 0.5 1.4 31
April 13 0.4 1.2 23
May £ 0.4 1.1 19
June 3 0.3 0.9 10
July 148 1.2 2.3 60
August 233 1.4 2.7 69
September 91 0.9 2.1 50
October 40 0.7 1.7 38
November 18 0.5 1.3 28
December 50 0.7 1.8 41
Annual 59 0.8 1.9 43
NOTE: Discharges from entire gage record: 1904-1991 ]
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Table 7-7b

San Pedro River at Charleston, Gage #09471000
Flow Duration Hydraulic Characteristics

Flow Period Flow Rate Average Depth Velocity ‘Topwidth
{cfs) (ft) {ft/sec) (ft)
Average Annual 59 0.3 1.9 43
Flow
90% Flow 77 0.9 2.0 48
50% Flow 14 0.4 1.3 24
10% Flow 4 0.3 1.0 12
Table 7-8a
San Pedro River at Fairbank, 1915 to 1924
Averagﬂ-lydraulic Characteristics
Month Flow Rate Average Depth Velocity Topwidth
(cfs) (ft) (ft/sec) (ft)
January 56 0.9 3.0 20
February 45 0.9 2.9 17
March 37 0.9 2.8 15
April 15 0.7 2.4 9
May 8 0.5 2.2 6
June 4 0.5 2.0 5
July 104 1.1 3.3 29
August 160 1.3 37 34
September 58 0.9 3.0 20
October 95 1.0 3.2 28
November 16 0.7 2.4 9
December 63 1.0 3.0 22
Annual 56 0.9 3.0 20

NOTE: Discharges derived from San Pedro near Tombstone gage.
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Table 7-8b

San Pedro River near Fairbanks, 1915 to 1924
Flow Duration Hydraulic Characteristics

Flow Period Flow Rate Average Depth Velocity Topwidth
(cfs) (it) (ft/sec) (ft)
Average Annual 56 0.9 3.0 20
Flow
90% Flow 82 1.0 3.2 25
50% Flow 13 0.7 24 9
10% Flow 0 0 0 0
Table 7-9a
San Pedre River: Near Tombstone, Gage 09471550
Avera%e Hydraulic Characteristics
Month Flow Rate Average Depth Velocity Topwidth
(cfs) (ft) {ft/sec) (ft)
January 56 0.5 1.9 58
February 45 0.5 1.8 53
March 37 0.5 1.7 48
April 15 0.4 14 28
May 8 0.3 1.3 16
June 4 0.3 1.2 9
July 104 0.6 2.1 72
August 160 0.8 2.4 84
September 58 0.5 19 59
October 95 0.6 2.1 70
November 16 0.4 1.5 29
December 63 0.5 1.9 61
Annual 56 0.5 1.9 58
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Table 7-9b

San Pedro River: Near Tombstone, Gage 09471550
Flow Duration Hydraulic Characteristics

Flow Period Flow Rate Average Depth Velocity Topwidth
(cfs) (ft) (ft/sec) {ft)
Average Annual 36 05 1.9 58
Flow
90% Flow 82 0.6 2.0 66
50% Flow 13 04 1.4 24
10% Flow 0 0 ¢ 0
Table 7-10a
San Pedro River: Near Redington, Gage 09472000
Average Hydraulic Characteristics
Month Flow Rate Average Depth Velocity Topwidth
(cfs) (ft) {ft/sec) (ft)
January 33 0.5 2.2 27
February 22 0.4 1.9 21
March 16 0.4 1.7 18
April 4 0.3 i.1 8.5
May 1 0.3 0.8 5.9
June 2 0.3 0.9 6.0
July 103 0.6 3.1 50
August 215 0.8 3.6 74
September 50 0.5 2.6 33
October 51 0.5 2.6 33
November 4 0.3 1.1 3
December 36 0.5 23 28
Annual 45 0.5 2.5 31
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Table 7-10b

San Pedro River: Near Redington, Gage 09472000
Flow Duration Hydraulic Characteristics

Flow Period Flow Rate Average Depth Velocity Topwidth
(cfs) (ft) (ft/sec) (ft)
Average Annual 45 0.5 2.5 31
Flow
90% Flow 55 0.5 2.6 35
50% Flow 0.6 0.2 0.6 4
10% Flow 0 0 0 0

Rating curves of depth vs. discharge for high flow conditions have been developed by the
BLM (1987) for seven locations between Hereford and St. David. BLM rating curves are
based application of Manning’s equation to surveyed cross section information. These rating
curves probably have little applicability to navigability on “ordinary and natural” conditions,
since flows in excess of 1,000 cfs occur less than one percent of the time, according to flow
duration statistics, and because no flow velocities are given. In general, the BLM curves
agree with the low flow rating curve data summarized in Tables 7-6 to 7-10, in that low flows
are about two feet decp or less. The BLM cross section data also predict flow depths of 5 to
10 feet for the 2-year flood. BLM cross section plots are attached in Appendix E.

Summary. Hydraulic rating curves are shown for five stations on the San Pedro River. These
data indicate that flow depths are generally less than one foot and flow velocities are
generally about two to four feet per second. Historical rating curves indicate somewhat
greater flow depths and higher velocities than comparable rating curves for nearby stations
developed from recent field measurements of flow conditions.

Floods

Flood frequency data are available from Flood Insurance Studies (FEMA, 1989; 1990} and
from USGS gage records (1991). Large flood occurred in the year prior to statehood, as well,
reported causing channel erosion and channelization of most of the San Pedro River.

Flood Recurrence Intervals. Flood discharge rates at various key concentration points are
listed in Table 7-11. Flow rates obtained from Fiood Insurance Studies (FIS, 1989; 1990) are
based on rainfall runoff modeling and are significantly different from flow rates determined
by the USGS (1991) using streamflow records.
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Table 7-11
Summary of San Pedro River Flood Frequency Discharges (cis)
Location Area Q2 Qs Q10 Q50 Q100 Q500
(mi?)

Palominas 737 5810 9190 11800 18300 21500 -
SR 92 741 - - 13,000 19,400 22,300 29,500

Charleston 1,234 6600 11800 16900 33800 44000 -

Tombstone 1,730 7490 12000 15400 23500 28000 -
1-10 2,167 - - 20,000 37,500 46,600 74,500

Redington 2,927 7800 16100 23100 43000 53200 -
Mammoth 3,610 - - 23,200 38,300 46,800 72,400
Dudleyville 4,471 - - 20,000 38,800 49,600 72,600

‘Winkelman 4,453 6390 12800 19500 44300 60900 -

Source: FEMA, 1989; 1990; USGS, 1991

Historic Floods. The largest floods recorded at USGS gaging stations are summarized in
Table 7-12. USGS (1991) gage records site the 1926 flood as the largest since 1906.
However, no estimates of the magnitude of the 1906 event are available. All of the largest
floods on the San Pedro River have occurred during late summer. Dobyns (1978) also
records that large floods on the San Pedro River occurred in 1833° 1868, 1874, 1880, 1887,
1890, 1891 prior to gaging by the USGS. Dobyns claims that the flood of 1890 caused the
"death of the San Pedro River", which removed or drained numerous swampland areas along
its course. The 1891 flood may have actually been larger than the 1890 flood, but the newly
entrenched channe! of the San Pedro conveyed the flood more efficiently (Dobyns, 1978).

3 Actually reported as a flood on Gila River which destroyed beaver dams.
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Table 7-12

Dates and Discharges of Large San Pedro River Floods (cfs)

Gage Station Discharge (cfs) Date
Palominas 22,000 8-14-26
16,500 8-5-58
Charleston 98,000 9-28-26
31,000 8-13-40
Tombstone 24,200 19-9-77
Benson 9,520 7-20-74
Redington 90,000 9-28-26
50,000 8-14-40
25,400 10-2-83
Winkelman 135,000 10-1-83
85,000 9-28-26
45,000 8-14-40

Flood Hydraulics. Limited flood hydraulics data are available from Flood Insurance Studies
for the San Pedro River. Flood depths, of course, are not limiting with respect to boating. In
the lower reach, velocities for the 100-year flood average about 6.5 feet per second (fps), and
range from about 4 fps to 16 fps. Higher velocities typically occur in constricted reaches,
such as at bridges. Lower velocities typically occur upstream of constrictions and in
relatively wider, shallower reaches. In the upper reach, 100-year velocities average about 8.5
fps, and range from about 5 to 11 fps, although only limited data were available in this reach.
These average velocities do not exceed federal maximum recommended velocities for
floating-type boats such as canoes. However, other river conditions during floods, such as
floating debris, could indeed making boating in flood waters hazardous.

Irrigation

The first irrigation diversions on the San Pedro River date back to 500 to 1500 AD. and
were operated by Hohokam Indians who lived near the Babocomari River confluence
(Wilken and Galante, 1987). In the late 1600's, Father Kino noted the presence of irrigation
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systems of the lush agricultural area along the San Pedro Valley. Anglo irrigation of the
valley dates to the 1880's, with the first diversions located on Aravaipa Creek and at St.
David (ADWR, 1991). By 1900 there were about 2,500 acres of irrigated land between
Palominas and Winkelman, although much of this land was irrigated from artesian wells
(ADWR, 1991). In 1899, the USGS (1901) reported that 3,160 acres were irrigated® from ten
canals 1.5 to 2 miles in length, and that the lower San Pedro River was dry due to the large
number of small canals. Today, the majority of irrigation water is pumped from the
subsurface to supply water to more than 20,000 acres of farmland, although some surface
water diversions remain (Table 7-13).

Table 7-13
San Pedro River Surface Water Irrigation Diversions
Name Average Diversion (cfs) First Use

St. David Irrigation District 5.8 1881
Pomerene Water Users Assoc. 2.1 1912
Bayless & Berkalew 0.8 1988
Nature Conservancy 0.3 1867

D.E. Geldmacher 2.7 ?

W.H. Claridge 2.1 ?

E. Salazar 0.3 ?

NOTE: May include diversions from tributaries, pumpage of surface water from Sar Pedro not listed.

Other non-natural uses of water in the San Pedro Basin include water transfers to other basins
for mining, municipal water supply, mining uses, industrial/commercial uses, reservoirs and
stock ponds (none on the main stem of the San Pedro), and domestic uses.

Summary. Although irrigation was practiced in the San Pedro River valley, irrigation was not
as extensive as for other Arizona rivers such as the Salt, Gila, and Verde Rivers. Limited
streamflow and channel cutting may have prevented more extensive irrigation in the
watershed. On average, about 14 cfs of surface water is currently diverted from the entire
San Pedro River for use on about 3,300 acres, most of which must be supplemented by
ground water (ADWR, 1991). Around the time of statehood, about 2,500 acres were
irrigated (ADWR, 1991), with much of the water supply derived from wells. The increased
number of canals during the pre-statehood period, particularly in the lower San Pedro River,
may indicate higher flow rates in the lower reach at that time.

® Totat diversion of 117.6 cfs in March 1899 between St. David and Riverside (near Winkelman).
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Summary

Analysis of the hydrology of the San Pedro River reveals that portions of the river between
Hereford and St. David are currently perennial, and probably were perennial as of statehood
as well. The rest of the river is presently intermittent or ephemeral, except for a number of
short reaches near areas of shallow bedrock. Some of these currently intermittent reaches
may have experienced perennial, or longer duration intermittent flow at statehood, but
groundwater withdrawal and slightly drier climatic conditions have reduced average surface
flow rates. Average monthly flow rates derived from long term stream gage records are
available for several stations, but may under predict average flow rates as of statehood by an
undetermined amount. However, since average flow rates are skewed, they are probably a
conservative estimate of the median flow rates at statehood. Median flow rates are usually a
better indicator of "typical" flow conditions. Rating curves based on recent stream gage data
and historical flow measurements indicate that flow depths are generally less one foot, and
are less than one-half foot much of the year. Flow rates which would result in greater flow
depths generally occur during floods.

The hydrologic record for the San Pedro River indicates the following:

. The Upper San Pedro River about St. David was perennial at of the time of statehood,
with an average annual flow rate of about 50 cfs, and a median (50%) flow rate of
about 10 cfs. These flow rates correspond to flow depths, widths, and velocities of
about 1 feet, 30 feet, and 3 feet per second, for the average annual rate, and about 0.5
feet, 10 feet, and 2 feet per second, for the median flow rate, respectively. The natural
average flow rate during the month of February was about 40 cfs.

. The remaining reaches of the San Pedro River were mostly intermittent, with a few
local ephemeral or perennial reaches of limited extent. In these reaches, such as near
Redington, the average annual flow rate is about 45 cfs, but the median (50%) flow
rate is less than 1 cfs. Both the average annual and median flow rates are associated
with flow depths of less than 0.5 feet, and velocities of less than 3 feet per second.
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Chapter 8
Boating on the San Pedro River

Introduction

The objective of this chapter is to provide information federal boating criteria and the types of
boating which have occurred historically on the San Pedro River. Several types of information
are presented including:

o Federal navigability criteria
. Historical accounts of boating
. Modem boating records

This chapter presents historical and modern accounts of boating for the San Pedro River. Other
information on boating and stream conditions was presented in Chapters 3 and 7.

Federal Criteria for Navigability

The federal government has not yet published universally applicable criteria to explicitly define
title navigability. Rather, specific agencies use criteria defining title navigability that have been
developed at the state level based on case law. These criteria vary somewhat from state to state.
However, some federal agencies have formally described stream conditions which favor various
types of boating. One such description was developed by an intergovernmental task force, the
Instream Flow Group, to quantify In-stream flow needs for certain recreational activities,
including boating (US Fish and Wildlife, 1978). The US Department of the Interior
independently developed its own boating standards (Cortell and Associates, 1977). These federal
criteria, summarized in Tables 8-1 and 8-2, were developed primarily for recreational boating
(transport of people), not necessarily for commercial boating. Minimum stream conditions
required are summarized in Table 8-1. Minimum and maximum conditions are summarized in
Table 8-2.
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Table 8-1
Minimum Required Stream Width and Depth for Recreation Craft
Type of Craft Depth (ft.) Width (ft.)
Canoe, Kayak 0.5 4
Raft, Drift Boat, Row Boat ' 1.0 6
Tube 1.0 4
Power Boat 3.0 &
Source: US Fish and Wildhife, 1978
Table 8-2
Minimuwmn and Maximum Conditions for Recreational Water Boating
Type of Boat Minimum Condition Maximum Condition
Width Depth Velocity Width Depth Velocity
Canoe, Kayak 25 ft. 3-6in. 5 fps - - 15 fps
Raft, Drift Boat 50 ft. 1 fi. 5 ips - - 15 fps
Low Power Boating 25 ft. 1 ft. - - - 10 fps
Tube 25 ft. 1fl. 1 1ps - - 10 fps

Source; Cortell and Associates, 1977

' SP_CH8.0OC 8-2

Some Arizona boaters surveyed for this study did not agree with the minimum velocity criteria
given in Table 8-2. They argue that since boats can be used on lakes and ponds which have no
measurable (zero) velocity, no real minimum velocity exists, except perhaps for tubing.
Minimum velocities in Table 8-2 are probably intended to indicate what stream conditions are
most typically considered "fun."

The Bureau of Land Management (BLM) apparently has adopted a "narrow” definition of
navigability (Rosenkrance, 1992). BLM criteria to determine title navigability include:

The original condition of waterway as of the date of statehood is used
Use by small, flat bottom sport boats or canoes is not navigation
Navigation must occur at times other than during seasonal floods
Unaccessible streams are not navigable

Long obstructions such as bars make upstream segments unnavigable

No documentation of application of these guidelines by the BLM in Arizona was uncovered, or
specifically on the San Pedro River. No evidence of any other federal agency's decision of
navigability for the San Pedro River was found during the course of this study.
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Historical Accounts of Boating

Boats were in use in Arizona during the period around statehood. Newspaper stories,
contemporary reports, anecdotal information, and oral histories all provide evidence of boating
on Arizona rivers. Documented uses of boats included:

Travel

Ferries

Recreation

Mail Delivery
Flood Rescues
Transport of Goods

Several accounts of floating logs down other Arizona rivers are also documented. Review of
historical records of boating gives the general impression is that there was no shortage of boats in
certain parts of Arizona as of the time of statehood. Whenever a boat was needed to cross a
flooded river, even during the period of early exploration, boats were borrowed from local
residents, used and returned, or simply constructed on the spot.

No documented historical accounts of boating on the San Pedro River were uncovered. SWCA
ethnographers discovered anecdotal evidence of a ferry operated on the San Pedro River at
Pomerene at some time in the past. It is noted that early explorers who traveled the San Pedro on
foot, or by horseback and wagon, in some cases built boats after reaching the Gila River.

Historical Accounts of Fish

Although the presence of fish in a river does not necessarity indicate that boatable conditions
* exist, existence of certain species does provide some information about flow conditions.
Archeological evidence indicates that the same species found in Arizona rivers in prehistoric
times were also present around the time of statehood (James, 1992). Change in fish species
distributions did not occur in most rivers until the 1940's (Minkley, 1993). Some of the species
found in the San Pedro River during pre-statehood times included very large fish such as squaw
fish (a.k.a. Salt River Salmon, Colorado River Salmon) some of which grow to over three feet
long, razorback sucker, and flannelmouth sucker. The latter fish tend to indicate "big river”
conditions (Minkley, 1993), by Arizona standards.

Historical accounts of fishing are centered on early explorer routes and settlements. There are
numerous accounts of "salmon" runs (actually squaw fish) on the San Pedro River, fish clogging
canals on the San Pedro River, and catching fish with pitchforks for use as fertilizer on irrigated
fields. A commercial operation reportedly harvested razorback suckers from the San Pedro River
between 1870 and 1910 near Tombstone.
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Modern Accounts of Boating

Some Arizona rivers are boated for recreation in modern times. While modern boat use of a
river may not provide definitive proof of susceptibility of a stream to navigation at statehood, it
is evidence that is readily available for consideration. Boat-making technology has improved'
since the time of statehood, with use of more durable inflatable rafts, inflatable and hard-shell
kayaks becoming some of the preferred modes of recreational river travel. However, while canoe
technology has changed to make these boats more durable, the depth of water required for
canoeing has not substantially changed. In addition, flow rates on Arizona rivers have generally
declined since 1912. Therefore, modern use of a river reach by canoes probably indicates that
canoes could have been used as of the time of statehood.

The Central Arizona Paddlers Club (CAPC), an organization of boaters, recently conducted a
survey of their members to determine what rivers had been boated. With 20 percent of members
responding, the survey indicated that the San Pedro from Palominas to Hereford Road has been
boated in recent years (Central Arizona Paddlers Club, 1992). CH2M HILL informally polled
CAPC members willing to be interviewed to determine flow conditions at the time the San Pedro
River was boated. Data collected in this poll reveal that all of the San Pedro River except the
reach from Mammoth to Aravaipa Creek, and from Curtis to I-10 have been boated at least once.
A brief summary of the CAPC poll showing reaches and flow data is presented in Table 8-3
(Also see Appendix G).

Although the San Pedro River has been boated, Arizona State Parks Department classified the
river as a hiking or general recreation area, rather than a boating stream (1989). Some boaters
who have traveled on the San Pedro River described driving to the reach and waiting for summer
monsoons to occur before being able to float the stream. Others have attempted to float some
reaches merely on base flow. All but one of the modern, documented boating excursions on the
San Pedro River occurred in the month of August, during the monsoon season. A boating guide
to the southwest does not list the San Pedro River (Anderson and Hopkinson, 1982). The San
Pedro River: A Discovery Guide (Hanson, 2001) does not mention boating of any kind, but does
mention hiking and biking as ways to travel the river corridor.

' One enterprising Arizonan redesigned a motorboat to be able to travel in shallow water only 2.5 inches

deep (Ariz. Days and Ways, 1960). The news article describing the boat mentions that the driver cracked the
boat's hull while traveling 35 miles per hour in an'ankle deep stream.
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Table 8-3
Central Arizona Boaters Club
Survey Results: Selected San Pedro Reaches Boated
River Reach Date | Flow | Depth | Width | Craft | Portage
mo-yr | (cfs) (ft) (ft) (%)
San Mexican Border to Palominas 8-92 n.a. <1 <15 Kayak 50
Pedro
Palominas to Hereford Rd. 8-92 12 <1 <10 Kayak 50
Hereford to Highway 90 1-93 n.a. <5 <40 Rubbr 0
: Raft
San Pedro Preserve 87-92 n.a. n.a. n.a. Canoe 1n.a.
I-10 to Mammoth 8-73 200 >0.5 <20 Small 5
Raft
Aravaipa Ck. to Hayden 3-79 1,00 1.5 <120 | Canoe 0
0

It is noted that for all of the instances of boat use on the San Pedro River, the boaters traveled
downstream or across the river. No evidence of boating in the upstream direction was found.
The types of boats typically used were low-draft boats, such as canoes, kayaks, or inflatable rafis.
Information presented in Table 8-4 summarizes probable stream characteristic required to
support use of the type of boats available at statchood. The criteria for canoes available as of the
time of statehood are not substantially different from criteria for canoes available today.

Table 8-4
Flow Requirements for Pre-1940 Canoeing
Boat Type Depth
Flat Bottomed (Wood or Canvas) 4 in.
Round Bottomed (Wood or Canvas) 6 in.

Source: Slingluff, I, 1987

Navigability Decisions

No evidence of any federal or other forma! decisions of title navigability for the San Pedro River
were discovered during the data collection phase of this study.
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Summary

No documented historical accounts of boating on the San Pedro River was uncovered, although
anecdotal evidence of a ferry operated on the San Pedro River at Pomerene at some time prior to
statehood was discovered, but not confirmed. Historical accounts of early explorers of Arizona
who traveled the San Pedro River, did so on foot or by horseback and wagon. In some cases,
these travelers built boats upon reaching the Gila River after walking or riding along the San
Pedro River.

In recent history, most of the San Pedro River has been canoed, kayaked, or rafted during
summer high flows. Some of these boating trips are very opportunistic, where boaters driveto a
launching point on likely rain days, and "put in" the water if rain conditions favor runoff (cf.
Central Arizona Paddlers Club, 1992). All but one of the boating excursions on the San Pedro
River occurred in the month of August, during the summer monsoon season. Arizona boaters
have floated all of the San Pedro River except the reach from Mammoth to Aravaipa Creek, and
from Curtis to I-10. In spite of the activities of these boaters, the Arizona State Parks
Department classifies the San Pedro as a hiking or general recreation river (1989). A boating
guide to the southwest does not list the San Pedro River (Anderson and Hopkinson, 1982).
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Chapter 9
Conclusions

This report documented the archaeology, history, geology, and hydrology of the San Pedro
River. Review of historical and physical records for the San Pedro River Valley lead to
several conclusions. First, historical and archaeological records indicate that exploration,
exploitation, and development of the San Pedro River Valley was focused on the river water,
although other factors such as mining and transportation also played important roles. Second,
historical and physical records suggest the river had reliable stream flow in the upper reach,
but became less reliable near the river's mouth, especially after arroyo cutting transformed the
channel around the turn of the century. Third, the historical record lacks documented
accounts of boating on the river, although the history of the region is very well documented.
Documentation of several other modes of transportation was found. Finally, modern boating
enthusiasts have shown that most of the river can be boated in shallow-draft boats such as
kayaks and canoes during portions of some years.

The archaeology, history, geology, and hydrology of the San Pedro River Valley are well
documented and have been thoroughly studied by others. Beginning in about 9000 B.C., the
river attracted human occupation and exploitation of river resources. However, even in
modern times development and use of the river never reached the scale achieved in the Salt
and Gila River valleys. Smaller scale development was probably due to climatic differences
from the Salt and Gila River valleys, and differences in the character of the floodplain.
However, less reliable and lower average stream flow rates probably also limited the scale of
development. This report has summarized information regarding historical and potential
navigation of the San Pedro River as of the period around statehood.

The archaeological record of the San Pedro River suggests that prehistoric river uses included
water supply, flood irrigation, and exploitation of the diverse environment found along the
river. Environmentally and archaeologically, the river may be divided into two segments: the
lower San Pedro River which extends from the Gila River confluence to the town of Benson;
and the upper San Pedro River which extends from Benson to the headwaters. Prehistoric
settlement patterns and lifeways reflect the different micro-environments and proximity to
differing cultural cores in these two reaches. Human occupation began about 9500 B.C.,
where early occupants used the perennial river as a water source, as well as for the biotic
diversity that it enhanced. Agricultural practices primarily consisted of dry farming on the
floodplain terraces and floodwater farming in the floodplain. River-irrigated farming was
supplemented by dry farming techniques and hunting/gathering. Some evidence of
prehistoric irrigation has been found along the lower San Pedro in the Sonoran desert region
of the river, though evidence of prehistoric canals is scarce. Prehistoric settlements were
small compared to the complex culture which existed concurrently on the Salt River.
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The modern history of the San Pedro River is as well documented as that of any stream in
Arizona. Classic studies of arroyo processes documented in studies such as Hastings and
Turner's (1965) The Changing Mile, compiled historic data for the San Pedro River. These
studies indicate that prior to about 1890, the San Pedro River was an irregularly flowing
stream, marshy in places, free-flowing in other places, entrenched or subsurface in still other
places. Moreover, the flow of the stream varied throughout the year. Published and archival
accounts of the history of the San Pedro River suggest that the river was used for trrigation
agriculture and milling of ore mined in the nearby mountain foothills.

Historically, the San Pedro River valley was a significant transportation route through
southern Arizona because of the river's reliable water source. However, travel was along the
river rather than in it. The current search of archival and historical documentation on the San
Pedro River found no published accounts of boating on the San Pedro River. In fact,
although Cooke in 1846, and Powell in 1849 made no attempt to boat the San Pedro River,
were inspired to build boats later in their expeditions and float the Gila River. Othér historic
accounts suggest that early explorers, travelers, and settlers did not consider the stream to be
boatable. An undocumented account of a ferry operated near Pomerene is the only evidence
for boating on the San Pedro River found during this study.

Around 1890, the San Pedro River was a highly variable stream, both seasonally and along its
length. In some areas, it was primarily a marsh with no discernible bed. In other areas it was
a flowing stream several feet wide and as much as one foot deep, but a few miles away,
surface water might not be present at all. In a few places, the stream flowed through arroyo
cuts as much as 10 feet deep. Historical accounts of the river also indicate that some reaches
changed from wet to dry over the course of the season. Some time around 1890, arroyo
cutting significantly changed the character of the San Pedro River. Both the upper and lower
reaches of the Sa